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Boring and Turning-mill with Turret 
| automatic trip which can be set to operate at 


Head. 





On this page we give a front, and on 
page 2 a rear view of a new turning and 
boring-mill, with turret head, adapted for 
cutting threads, built by the Bridgeport 
Machine Tool Company, Bridgeport, Conn. 

In its main features the machine is simi- 
lar to the other boring and turning-mills 
made by the same company which have 
been illustrated by us, the table being driven 
by means of a bevel gear fastened 
to it near the outer edge, into 
which works a bevel pinion which 
is on the end of a horizontal shaft, 
this shaft being mounted in what 
is practically the head-stock of an 
engine lathe, such as are built in 
the same shop. There are five 
steps on the cone pulley, which, 
with the back gears and a change 
of speed in the countershaft, 
which is provided for, give twenty 
changes for the table, with ample 
driving power. The bevel gear 
and pinion are accurately planed 
to correct form and pitch. 

Instead of the ordinary tool bar, 
such as is usually employed on 
such machines, the saddle is fitted 
with a slide carrying a revolving 
turret, which is fitted to receive 
four tools. These tools may be of 
any form to suit the nature of the 
work to be done, such drills, 
reamers, taps, turning or boring 


as 


tools. 

Gears are used exclusively for 
feeding, and change gears are pro- 
vided, which are put on at the end 
of the cross rail, and provide for 
cutting threads from 4 to 12 per 
inch, 

On the shaft, 
stands beside the right-hand hous- 
ing, and by which motion is trans- 
mitted to the feed motion, there 
is a double-ended clutch, by which 
the motion of the turret 
This clutch can be en- 


vertical which 


slide is 
reversed. 
gaged again, after it has been dis- 
engaged, only when it has made 
an integral number of revolutions, 
and thus the thread is always cor- 
rectly ‘‘caught” by the tool in 
starting in again. The lever for 
throwing this clutch is conven- 
iently placed for the operator, and 
gives him complete control of the 
movements of the tool, and the work turns 
continuously in the same direction. 

There is a stop for the saddle, which is 
clamped to the rail, as shown, and is pro- 
vided with stop screws for regulating the 
depth of cut in thread chasing, the same as 
on the lathe, and for bringing the saddle 
back to its former position after it has been 
moved for any purpose. 

Ordinary feeds for turning, boring or 
facing are provided for by the same train of 
gearing, and range from x,’ to }’ in either 
direction, or at any angle. Graduations are 
provided on the head for setting to an angle, 
und the head is swiveled by means of a 
worm, which engages with teeth cut in an 
extension of the saddle. The turret slide is 
balanced in all positions, and there is a clamp 


for holding it when a facing cut is being | 
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For Sale Everywhe 
taken. The feed motion of this slide has an 


any desired point. The turret is unlocked 
and revolved by hand. 

At the works of the De La Vergne Refrig- 
erating Machine Company, in this city, the 
writer recently saw one of the machines in 
operation, it being used at that time for fin- 
ishing heads for a tank used in connection 
with the machine, which is subjected to 
very high pressures, and is made with a 
body of steel or wrought-iron pipe, with 
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Modern Development of the Steam 
Engine. 


By Harris TABOR. 


FOURTH PAPER, 


The pocket-book has been a potent factor in 
the development of the steam engine. When 
electric lighting began to take a commercial 
basis, the demand was for quick-turning 
engines with fair economy. As the electric 
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I refer now to the modern compound, and 
triple and quadruple expansion. The short 
stroke and variable compression cannot be 
retained with a reduced clearance, but the 
steam may be further expanded in doing 
work, thus reducing its pressure before it 
exhausted into the The 
economical limit to the expansion of steam 


is atmosphere. 
in one cylinder is soon reached, on account 
of excessive condensation, due to changes 
of temperature. This at the 
unfitness of the simple engine for the higher 


ence shows 


pressures for which present en- 
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BORING AND TURNING 


heads of cast-steel. 
20” diameter, and are bored and 
threaded to fit the pipe. The machine was 
doing the work in a very satisfactory man- 
ner, the foreman of the department in which 
it was used declaring that for that work no 
lathe could possibly compete with it. 

The machines are built in two sizes, for 
doing work 38 and 42” diameter, 27” in 
height, and with a turret slide movement of 
16”. 


These heads range up 
to about 


SS a 

Judge White, of Allegheny County, Pa., 
has decided that there is no necessity for 
keeping the pumps at oil wells in operation 
on Sunday, so he fined two parties who 
were brought before him for infraction of 
the law of the commonwealth of Pennsyl- 
vania. 
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|light plants multiplied the 


country, and increased in size, speed became 


throughout 


a lesser qualification and economy a greater 
one in steam engines, particularly in large 
plants. Managers of electric light compa- 
nies undoubtedly prefer the higher rotative 
speed, if the same economy may be ob 
tained, but, unfortunately, 800 turns per 
minute means a stroke, and a short 
stroke for maximum Clearance, 
waste room in the cylinder. The type of 
valve gear in use on the fast-running en- 
gines, on account of the variable compres- 
sion, also calls for large clearance. 


short 


calls or 


The makers of high-speed engines realize 
these objections, and nearly all have com- 
menced another innovation in design that 
bids fair to become as popular as the engine 


) that is being displaced was a few years ago. 





It 
dication that confirms the judg- 
ment of the engine builders who 
the 


is also an in- 


&) 


gineering calls. 


are advocating 
type. 


compound 


It is not the compounding alone 
It 
rather the fact that, by compound - 


that produces economy. is 
ing, a much higher pressure may 
be used. The Woolf compound 
failed because the steam pressures 
of his day did not come near the 
limit of expansion in one cylinder, 
No possible amount of persistence 
or experiment could have made a 
success of the Woolf engine under 
If there 
disposition to use 


the existing conditions. 
had 
higher pressure, the boilers of the 
time were unfit. 


been a 


The conditions which make the 


compound engine so acceptable 


A grad- 


ual tendency toward large power 


are the growth of years. 


in a small space, coupled with a 
belief that higher pressure gives 
better results measured from the 
standpoint of the coal heap, have 
compelled boiler makers to give 
stronger boilers and better work- 
If one will go back ten 
years and follow the boiler trade, 


manship. 


he will find that each year boilers 
have been made stronger, until 
now the engine man may, with 
safety, expand from one hundred 
and seventy-five pounds to atmos 
will 
put enough cylinders in his train. 


phere, or even lower, if he 


And he may be sure that, if he will 
do thisin an intelligent way, he 
will get results that would have 
surprised him a few years ago. 
The most promising sign in the 
engine business to-day is the fact 


that the high-speed men _ realize 
that the Corliss releasing gear, 
with its small clearance, is much more eco- 
nomical than the short stroke, with from 


ten to fifteen per cent. of clearance. 
this the 
such admission on the part of a builder is 


I say 
is most promising sign, because 
evidence that we shall get some thing better 
The fact that all of 
high-speed engines are so generally going 


from him. makers 
into the compound system is an assurance 
that they have commenced the reform. 

The most sanguine lover of the short-stroke 
engine will not claim for them the duty of 
the releasing valve gear, with its small clear- 
with reason, 
that by compounding he can make as good 


ance, but he will insist, and 


a showing as can be obtained from the long- 
stroke competitor with one cylinder. He can 
furnish such an engine for much less money 
and decidedly less cost for real estate. 
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There is no doubt about the future of the 
high-speed engine which carries expansion 
through two or more cylinders. Thus far 
its progress has been even greater than that 
We 


if there is now a builder of high-speed en- 


of its prototype ten years ago. doubt 
gines in the country who is not ready to 
In fact, 
we doubt if there is a builder, of promi- 
not a full 
line of patterns for multiple cylinder expan- 


contract for compound engines. 


nence, of such engines, who has 


sion engines. The records of the quick- 
running compound engines doing duty 


fully warrant the faith their makers have in 
the new departure. 

We wonder if the average man has any 
conception of the gain that has been made 
in reducing the coal consumption of steam 


engines within the last ten years? A com- 


| lish 
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standard, which made the cost of a 
horse-power per 1.25 pound of coal, and 15 
pounds of water. 

M. Normand, the builder, attributes this 
rare duty, in part, to the high compression 
obtained in both cylinders, and holds this 
method of reheating the cylinders in greater 
esteem than the steam jacket, because it 
operates directly against the inner surface 
of the cylinder instead of being transmitted 
through the walls. 

The test of the Reynolds Corliss engine, 
by Mr. Henthorn, has evidently been made 
with unusual care, and may be accepted as 
standard performance of that type of en- 
all the 
are taken to produce the very highest re- 


gine, when necessary precautions 


sults. Asa summary of this test was pub- 


lished in a recent issue of the AMERICAN 


MACHINIST 





MAcHINist, it need not be further referred 
to here, 

As a rule, the makers of self-contained 
engines test them thoroughly before they 
leave the works. At the Richmond meeting 
of the American Society of Mechanical En- 
gineers, Mr. William A. 


paratively young man can remember the 
time when a guarantee of a horse-power on 
three pounds of coal per hour, with a non- 
condensing engine, was thought marvelous. 
and two and a half pounds condensing 
would have made glad the heart of the mill 
owner. To-day there are builders of multi- 
cylinder expansion engines who 

will 
fourteen pounds of water, if all 
the conditions of the plant are left 
Of course these excep- 


Bole presented a 


guarantee a horse-power on 





to them. 
tionally high duties come from the 
Corliss, or some type of the 1e- 
leasing valve gear engines of large 
gains have 


These large 


come, primarily, from the higher 


size. 


steam pressure which allows great 
expansion, and generally from a 
careful study of all the conditions 
needed, not the least of which is 
more perfect workmanship. Tight 
pistons and valves have had their 
influence, as well as a tendency to 
reduce the waste room in the cyl 
inder. has com- 
pelled more perfect workmanship 
It is only about one 


Higher steam 


and design. 
hundred years since James Watt 
congratulated himself on having 
obtained a cylinder for his engine 
that lacked only three-eighths of 
The 
fact that steam pressure, scarcely 
above the atmosphere, was used in 
such cylinders, must account for 
their success. Imagine a piston, 
fitted in such a cylinder, with one 
hundred and fifty pounds of steam 
pressure back of it. 

Tests of two engines have re- 


an inch of being cylindrical. 


cently been made public that pos- 
sess more than ordinary interest. 
The tests in question are from 
widely different types of engines. 
I refer to the description of the 
French torpedo boat, engines and 
boilers, and comments of London 
Engineering on the test, republish- 
ed in the current number of the 
Journal of the American Society 
of Naval Engineers, and the test 


of the Reynolds-Corliss triple-expansion | paper, which is published in Volume XII of 
running in an electric light station in Provi-| the Transactions, which will show how 
dence. The latter test was the subject of| thoroughly builders go into this matter. 


a paper read before the American Society of | 
Mechanical the Providence | power compound non-condensing engine. 
meeting, by J. T. Henthorn, a member. | With the system of weighing water ex- 

The data is too meager, in the case of the} plained in that paper it is possible to cut 
torpedo boat, to warrant one in accepting ‘out any fraction of a prolonged test, with a 
A speed | certainty of truth. 
that gave the best results was selected, with ers use a similar system; I know Mr. Ball 
the following claimed results: | does. The method of the Westinghouse 
| Machine Company is given because it isa 


The test was of a Westinghouse 60 horse- 


Engineers, at 


the improbable results as correct. I presume other build- 





POR secnceaans' 17,2". adie 
L. P. eyl 27.24" | matter of record through the publication of 
Rictian aie 17.3 * the paper referred to. 

Rev. per min....... a aotee | ae : 

; a a a 30 Ibs | It is proposed to establish mail tubes be- 
Boiler pres. per gauge...... 60 Ibs. Bish Brookly atc ede WG ok 
"a Tea e i nein eee 119.95, Spee rookiyn and New yore. nis plan 

| will be a good one, if it will cut down by 


Coal per I. H. P. per hour. ..1.054. : : : : 
_% | about thirty-six hours the time of the mail 


The commission estimated the theoretical | between the two cities. Under present 
value of the fuel, which was the special | arrangements, a letter mailed in Brooklyn 
torpedo boat Briquettes from Anzin, at 16| gets to New York any time within the next 
pounds of steam to the pound of fuel. The | three days. 
boiler actually made 12 pounds per pound Se 


of coal. It is said that the production of pig-iron 


The published review, from which this| in Canada last year amounted to only 21,772 | 


data is obtained, reduced the results to Eng- | tons, valued at $331,000. 





Overloaded Engines. 


By W. H. WAKEMAN. 

There is about as much pleasure in run- 
ning an overloaded engine as there is in 
driving an overloaded horse over a muddy 
road; and when an engineer is in charge of 
such a plant, with all of its discouraging 
phases, it does not add to his pleasure to 
take up a mechanical paper, and read state- 
ments to the effect that an overloaded engine 
is more economical to run than an under- 
loaded one is, and when he does read them, 
he often wonders if all of the effects were 
taken into consideration when the article was 
written. If the former develops a_horse- 
power on 3}$ pounds of coal per hour, and 
the latter requires 4 pounds, it is by no 
means a true indication that the former is 


the more economical of the two for the com- | 


pany who own it. An illustration of the 
way in which an engine came to have more 
than its share of work to do may be of 
interest. 


A certain firm, being about to put a factory 
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BoRING AND TURNING-MILL WITH TURRET HEAD.—SEE PAGE 1. 


into operation, decided that they needed a 
125 horse-power engine, although how they 
came to arrive at this conclusion is not plain, 
unless they guessed at it. They went to an 
engine builder and inquired if he had an en- 
He asked them 
what size they required, and was informed 
that they required one of 125 horse-power. 
He said that he had one of that size, and 
that was the only one that he had on hand, 
it being nearly finished. 
and found to have a cylinder 16 inches in 
diameter, and a stroke of 36 inches. Its 
was limited to 80 revolutions per 
minute, and after it was put into use it was 
demonstrated that no higher speed was prac- 


gine ready for shipment. 


It was purchased, 


speed 


ticable in that case, owing to existing condi- 
Now, let us see whether or not this 
machine developing 125 
horse-power in every day use. The area of 
the cylinder is 201 square inches, and the 
speed 480 feet per minute. 201 « 480 
96,480. Dividing this by 33,000 we obtain 


tions. 
was capable of 


the horse power constant, or, in other words, 


the power developed for each pound of mean 
effective pressure. 96,480 + 33,000 = 2.9236. 


| Dividing the rating of the engine by this, 








, Cc 


[Jury 16, 189) 


| we have the mean effective pressure neces 
sary to develop it. 125 + 2.9326 = 42.624 
| pounds mean effective pressure. 

| Now, this is not an extraordinary pressur: 
by any means, for some styles of engines, 
but is more than should be calculated on fo: 
| this kind of a machine, as was soon demon 
|strated in practice, as the governor was 
+charged with the duty of altering the point 
‘of cut-off to suit the load put on, by means 
of a link motion arrangement, which proved 
to be more than it could do easily, as thi 
| cut-off valves were not balanced, and con 
sequently worked very hard. The boile: 
pressute calculated on in this case was 75 
pounds, and 70 pounds is all that is safe t 
count for the initial pressure. The 
limit of the cut-off on this engine was half 
stroke, and beyond this point no stean 
would be admitted to the cylinder, which is 
quite different from the Corliss engine, 
where, after the limit of cut-off is passed, 
the steam is admitted full stroke. When 
there was a load put on that was heavy 





on 


|enough to lengthen the point of cut-off to 
‘half stroke, the mean effective pressure was 


but 48 pounds, owing to wire 
drawing and the presence of 2 
pounds back pressure. 

trouble 


The great 
was owing to the fact 
that, when this load was put on, 
the speed of the machine was re 
duced to 68 revolutions per minute, 
which, of course, was very un 
satisfactory. The power that was 
developed then was as follows: 
Area, 201 square inches ; speed, 
408 feet ; average pressure, exclu- 
sive of back pressure, 48 pounds. 
201 « 408 & 48 + 33,000 119 
horse-power, In this case, when 


it was at its best, the engine could 
develop less than its rated power, 


for, if it were called upon for 
more than 90 horse-power, the 
speed was very much reduced. 


These facts are given to show that 
what is an overload for one engine 
is not for another, even if the cy)- 
inder the size. The 
writer has cards in his possession, 
taken from a Corliss engine, in 
which the initial pressure is but 
two pounds less than the boiler 
pressure, and although the load is 
such as to prevent the valves from 
tripping at all, thus allowing the 
steam to follow up to 4} of full 
stroke, at this point it is but 4 
pound less than the initial 
pressure. 

It may be well to remark that, 
in the case of the former engine, 
the steam pipe at no point between 
the boiler and the steam chest was 


is same 


less than 5 inches in diameter, so 
that the supply of steam 
ample. 


was 
Probably some engineers, 
looking at the cards taken with 
this load of 119 horse-power, 
would say that it was more eco- 
nomical to run so than it would be with a 
light load, and it may be so, as far as fuel 
alone is concerned; but when we take into 
consideration the fact that the speed is re- 
duced 15 per cent., and consequently the 
output of the whole factory reduced just 
so much, although the wages of the em 
ployes and all other expenses were just as 
much as if the machinery was running up 
to speed, it will be plain that it would be 
better to have an underloaded engine, and 
have it run full speed continuously ; and in 
every case when an engine is to be pur 
chased, to run a factory one should be 
selected in which the governor only indicates 
where the cut-off is to take place, if it is of th 
fly-ball type, for if it has to shift the valves 
it cannot be as sensitive as it should be. 

In the case of the engine under considera 
tion, it may be of interest to note something 
of the belting that it was required to run. 

The main belt is capable of transmitting 
162 horse-power to the main shaft, and th« 
pulleys on this shaft are carrying belts that can 


‘transmit power as follows: No. 1, 22 horsé 
power; No. 2, 12; No. 8, 22; No. 4, 8 
No. 5, 14; No. 6, 51; No. 7, 20—a tota 
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of 149 horse-power—so that they could use 
all the power that the engine could develop. | 

In pleasing contrast to all this is a case of | 
another engine which is in the same vicinity. | 
It is of the Corliss type, and was bought | 
for a 150 horse-power, but more machinery | 
has been added, until it is now developing | 
more than 200 horse-power, and with this 
load the speed is not lessened by even one | 
revolution per minute. As the writer once | 
talked with a man who claimed that a 150 
horse-power engine could not develop 200 | 
horse-power, and as other steam users may | 
be of the same opinion, a few words on this | 
subject may be of interest to them, although 
it is a matter well understood by engineers. 
In order to avoid terms not understood by 
the average mill owner, I will say that no 
reputable engine builder rates his engines at 
the full amount of power that they are capa- 
ble of developing, and for the following rea- 
It is not economical to crowd work on 
to an engine, beyond what it is capable of do- 
ing easily, any more than it is in the case of 
a man, a horse, or any other animal. 
draft horse might be able to draw 
four tons of iron or stone at one 
time, under especially favorable 
conditions, but no one would 
think of selling him witha guar- 
antee that he would draw a load 
weighing four tons every day in 
the year, and under all of the 
varied conditions to be found in 
city or country. So it is with an 
engine ; for the reputable builder 
gives it a rating that allows of a 
large reserve force to fall back on 
in case of necessity, as, for in- 
stance, when starting up a heavy 
machine, or running something 
that takes a great deal of power, 
but which is in operation but a 
short time at once. It will readily 
be understood that it is very con- 
venient to have this reserve, but 
it is not wise to have matters so 
arranged that the full power of 
the machine is required to run 
with the average load on. Let us 
take for illustration the case of a 
firm engaged in the manufacture 
of articles requiring large quan- 
tities of paper stock. Suppose 
that this firm discovered that their 
superintendent was in the habit 
of using three-quarters the 
stock bought at heavy expense, 
and throwing the other quarter of 
it away. Would they be apt to 
approve of his action, or would 
there be ‘‘war in the camp” ’ 
We think that the ‘‘riot act” 
would be read to such a man with- 
out delay; and still that is just 
What many steam users are doing 
six days in each week with the 
steam that is generated at much 


son: 


A good 











American 


of 


expense. 

There is before me, as I write, 
from an 
automatic engine located in an- 
With a boiler pressure of 65 


an indicator card taken 
other town, 
pounds there is a pressure of 61 pounds in 
the cylinder at the beginning of the stroke. 
It is overloaded to such an extent that the 
cut-off does not take place until the piston 


has traveled through twothirds of the 
stroke. The supply from the boilers is 


then cut-off, and expansion begins, but the 
exhaust valve opens when there is a press- 
ure pounds in the cylinder. The 
performance of this engine, so far as the 


of 35 


machine inself is concerned, is very good, 
but when steam is admitted at 61 pounds 
pressure, and 35 pounds of this pressure is 
thrown away, is it not a parallel case to the 
one where the superintendent uses part of 
the paper stock and throws the rest away ? 
And in both cases the part thrown away is 
just as good as any that was used, and is 
only wasted on account of mismanagement. 
This is a proper comparison, and is one that 
can be and has been demonstrated to be so. 
Is it not plain to even the casual observer, 
that, if the steam in this cylinder, instead of 
being exhausted into the atmosphere at a 
pressure of 35 pounds, were used further, 


Y [I 


Fig. 1. 





Fig. 10. 
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until the pressure was reduced to 5 pounds, | 
that much more work could be with 
the same amount of coal? Let us see what 
the difference would be, provided a medium 
load was put onit. This engine also has a 
cylinder 16x36, and is run at 80 revolutions 
per minute. Therefore with average 
pressure of 48 pounds (exclusive of back 
pressure), as shown by the card, it is develop- 
ing 140 horse-power. Now, if we lighten the 
load until the cut-off takes place at one-third 
stroke, under the same conditions otherwise, 
the mean effective pressure would be 34 
pounds, the pressure when the exhaust valve 
opens would be reduced to 13 pounds, and 
the engine would develop 99.4 horse-hower. 
The point that I wish to call attention to is 
this, that although the volume of steam ad- 
mitted to the cylinder at the same pressure 
as before is but one-half of what it was with 
the heavy load, still the power developed is 
not reduced accordingly, for while the con- 
sumption of steam is reduced to 50 per cent. 
of the origiual, the power developed is re 
duced but 29 per cent., and it is my opinion 


done 


an 


en neeee 


Fig. 2. 





———— Caen 








MACHINIST 


This is more power than we need to run 
the mill, for as 140 horse-power was all that 
was required before the change, it is all that 
will be needed now, therefore we can shorten 
the point of cut-off and save steam thereby, 
for to develop 140 horse-power now, we re- 
quire a mean effeetive pressure of 37 pounds 
only, and if steam is admitted at 61 pounds 
and cut off at one-quarter stroke, we shall 
have it. 

[The argument of our correspondent is 
in the right direction, but to get a 
effective of 
condensing under 


mean 
pressure 3¢ pounds in a non 


engine the conditions 
named, the cut-off must be later than one 


quarter stroke, and hence his figures that 


follow should be moditied to that extent. It 
seems that his assumed saving of 50° per 
cent. should be reduced by about one-quar 
ter.—Ep]. 


Let us now briefly compare the results 
With the 16x386-inch cylinder the volume of 
steam admitted at cach stroke is 4,824 cubic 
inches, while with the 18x36 inch the volume 


is reduced to 2.286 cubic inches, or more 


Fig. 3. sis clin 








Fig. 11. 
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Fig. 18. 
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that if the average mill owner could reduce 
the expense of any other item with so small 
effect, 
would not be slow in taking advantage of it. 

However, it is not practicable to reduce 


comparatively, on the product, he 


the power needed in a majority of cases; 
therefore let the effect would 
be if a larger engine were put in. 
of a 16-inch cylinder is 201 square inches, 
and as the steam is not cut off until 24 inches 


us see what 
The area 


of the stroke is completed, to find the cubical 
contents we multiply 201 by 24 and find 
Now, 
suppose that we substitute an 18-inch cylin 
der having the same stroke as before, and 
also the same speed? The area of an 18- 
inch cylinder is 254 square inches, and if we 
divide 4,824 by 254 the quotient will be 19, 
and this will be the number of inches of 
piston travel during which the steam will 
If we have an 


the product to be 4,824 cubic inches. 


be admitted at each stroke. 
ideal engine, the mean effective pressure will 
be 46 pounds, and while using the same 
amount of steam as with the 16-inch cylinder 
we shall be able to develop 254 « 480 « 46 
+ 33,000 = 169.9 horse-power. 
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fully watched it will be discovered that they 
are constantly borrowing from their neigh- 
bors to make up for their own deficiency. 

Another thing we may notice here is, that 
no small number of our so-called journey- 
men molders really have no use for but very 
few tools ; never having learned the proper 
all, of which 
their jobs are turned out by hand, so to 


use of them in consequence 
speak; in other words, made as well as their 
hands and a big square trowel can make 
them—a disgrace to the man as well as to the 
foundry that employs him. 

It is my purpose herein to explain the 
simplest tools used in the trade, as I see 
almost every day a misuse made of them, 

The shovel, for instance, to some men’s 
minds isathing of very small importance ; 
no attention is paid to keeping it clean and 
well trimmed; they seem to forget that such 
neglect makes it much harder to dig with, or 
to clean off a joint, and, of course, the lives 
of both man and shovel are materially short 
ened thereby. 

Brushes, riddles, sieves and bellows are 
equally as carelessly cared for, 
with a similar result. 
the method of 
molder with a full set of the arti- 


cles above mentioned, holding him 


I advocate 
supplying each 


responsible for their safe keeping, 
and to be returned when he leaves. 

It is customary for firms to sup- 
ply these articles, but, excepting 
the iu 


shovels, they allow only 


limited number of the others for 


general use ; this is a misteke. I 
have tried both plans, and always 
the to 


| profitably, 


found former work most 


Clamps and wedges come under 





the head of tools supplied by the 
firm, they 
seem, it is important that they be 


and, simple though 
made correctly, otherwise disaster 
very frequently ensues. 

Clamps should always be made 
the of 


enough to resist the pressure ex 


with view being strong 


erted by the mold they are in 
tended to secure. 
find them 


Very often we 
made with the corners 
rounded, as shown at Fig. 1; this 

is wrong, inasmuch as it reduces 
the part which is called upon to 


bear the most strain, to the weak 





est part of the clamp. 

Clamps should always be made 
after the manner shown at Fig. 2, 
such as are made of 
cast-iron. 

We come now to wedges, which 


| 
| 
| especially 
| 


3 | ought, if possible, to be made of 





— 


wrought-iron, and fashioned 


at 


as 
as we fre- 
at 


not 


Fig. 3, 


find 


shown 
quently them, 
Fig. 4. 


| 
| Those shown at Fig, 83 may be 


aus seen 


used two together for work requir 


ing great security; Fig. 5 illus 





Too .s. 


than 50 cent. Probably the cylinder 


condensation will be great in the latter case, 


per 


but with the cut-off at one-quarter stroke it 
should not be excessive. 


Molders’ Tools 


ae 
Their Use and Their 
Abuse, 


By S. BOLLAND. 


Some one has said that ‘‘ neither wise men 


nor fools could) work without tools,” and 


again, that ‘‘the poor workman is always 
finding fault with his tools” ; but if his tools 
are the only things he assails we may leave 
him to his quarreling, and endeavor to do 
better by the 


proper tools, but by having a full knowledge 


ourselves not only having 
of their right use. 

By some it is thought that a molder re 
quires very few tools, and that ‘‘ few” of a 
very simple kind ; and some molders them- 
selves boast of their ability to accomplish 
full 


of tools, as others whose tool chest is packed 
full of them ; but if these gentry are care- 


their work as well with a coat pocket 


trates the method of using them ; 

the others are simply valueless for 
critical jobs, and ought to be discarded. 
wrench, if not 


A serew-driver and sup 


plied by the firm, should be purchased for 
private use by every molder, the former be- 
ing always at hand to loosen any part of a 
pattern that will facilitate the molding of 
the job; whilst the latter will save hours of 
time and much disappointment in hunting 
up the one belonging to the shop, which, 
strange to say, is always lost when wanted. 

Toa careful molder a pair of calipers is 
indispensable ; how ridiculous the man ap 
pears, When, upon trying off his cope, he finds 
more or less of his upper bearings crushed 
off on account of the cores being too large, 
or, opposite to this, when his casting is exam- 
ined the core is found out of the center, for 
the simple reason that 
of which 


his was too 


could 


core 


small; either faults have 
been avoided by a right use of the fool above 
mentioned, 

Parallel straight-edges, level, compasses, 
trammels and square are usually supposed 
to be required by the loam molder only ; I 
claim that every molder should possess these 


tools, and what is more, he ought to make 
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' ; ) | | 
himself acquainted with their uses, for he| steam no ordinary amount of venting will 


knows not when he may be called upon to 
demonstrate whether he knows his business 
fully or not. 

How simple one of our best green sand 
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|; Carry away. 


| 
| 


molders is made to appear, when, if called | 


upon to make plates or rings for the loam 
the 


marks out the lines for his guidance. 


molder, he stands aside, whilst 
This 
ought to inspire every molder to learn all of 
his trade, and save him the disgrace which 
such a thing subjects him to. 

For the guidance of such as are ignorant 
of, 
mentioned tools, I 


and desire to learn the use of the above 
the 


whole process of leveling a bed, and draw 


will here describe 
ing thereon a simple job. 

Fig. 6 explains the process of laying down 
the straight-edges preparatory to making 
the sand bed thereon. 

The straight-edge A is first set level in the 
floor, resting on each end only ; straight-edge 
B is then set similarly, at the required width; 
the parallel straight-edge ( is set across the 
ends of both, as shown, and the end of 2 
raised or lowered until the level shows it to 
be level with A; the level is then placed 
lengthwise on 2, and the opposite end regu- 
lated until DB 


edges are now secured, and the sand bed 


is level also. The straight 
prepared in such a manner as will best suit 
the job as to depth and degree of hardness. 

We will suppose a plate is to be made 
square at the outer, and round at the inner 
edges, having six equal divisions drawn on 
the inner circle, one lug in the middle on 
each of the four sides, and four round holes 
in some Certain position cast in the body of 
the plate, as seen at Fig. 7. 

After setting in a center peg A, with small 
hole for the point of the trammel to work 
in, lay straight-edge B parallel with the bed, 
A, draw a 
across, cutting the center hole, then set the 


and fair across the center at line 


square ( against the straight-edge with the 
corner true to the center hole; keep the 
square exact in this position whilst you 
move the straight-edge and place it against 


the other side of the square, after which the 


square is removed, and line J) is drawn, 
You now have two center lines at right 


angles to each other, from which lines you 
must measure for width and length of plate 
outside. 

All that is now required for describing the 
four holes in the body of the plate is to 
ascertain their distance from the center lines, 
marking them off each way as shown at 
EE; the intersecting point of these lines 
will be the center of the holes required. 

Because the sides are all equidistant from 
the center, the center lines themselves give 
the position of the lugs as seen at / 

All that now remains to be done is to set 
the trammels to the required radius, and 
draw the circle, the six divisions of which 
are obtained by marking off the length of 


the radius used to draw the circle. Any 
number of divisions of the circle in this 
proportion can be got by subdivision of 
the six, as twelve, twenty-four, forty-eight, 
ete. 

It will be observed that the circle is 


divided in four by the center lines; subdivi 
sions of these will give eight, sixteen, thirty 
two, etc. To such as are scholars, this short 
lesson will be uninteresting, but to others, 
who are ignorant of geometry, I say, do not 
rest at this simple illustration ; get books on 
the subject, and study hard ; it will repay 
you, 


| 


latter | 





A small water-pot with neat swab is a use- | 


ful adjunct to a molder’s outfit, providing it 


is used with discretion ; a careful workman 
has one for his own private use to stiffen an 
edge where it is absolutely necessary, but 
should it be required to use more water than 
is good for the safety of the mold, he will 
see to it that the extra moisture is dried out 
before he casts. 

Not so the careless or the incompetent 
labor in 


workman: he uses water to save 


finishing, and should his casting be measur 


| 
| 
| 
| 
| 
| 


| 


This brings us to the subject of vent wires 
and how to make them. Large vent wires 


should always have the point made as shown 


at Fig. 8; this enlarged point enters the 


|sand freely, making a hole larger than the 


body of the wire, which follows after with- 
out friction. Smaller wires only need to be 





Fig. 30. 


at 


is not too deep below the bars of the flask, 
Fig. 10 will serve the purpose. The princi- 
ple involved is to secure, by ramming be- 
tween the bars, the gaggers placed therein, 
so firmly that the weight of the hanging 
sand will not be sufficient to pull them out. 
Usually, when such is the case, recourse is 
had to chucking, but very much of the wood 
used for this purpose may be saved by using 















Fig, 26. 





Fig, 21. 




















Fig, 15. 














Fig, 16. 
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filed square at the end, which should be 
jumped up a little by a few blows end-wise ; 
Fig. 9 gives an idea of what I mean. 
Gaggers may be considered molders’ tools, 
as they play a very important part in his 


ably free from blisters and scabs, which is} work, very many castings being lost either 
very rarely the case, it is certain that holes| from having too many or too few, or from 


will be found in the upper surfaces, caused | not having the right kind. 
| . . 
three kinds of g 


by the extraordinary amount of steam which 


is generated in such a damp mold, and which | 12. 


I have shown 
aggers at Figs. 10, 11 and 
Where the amount of sand to be lifted 












Fig, 17. 
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Fig, 36. 


Fig, 87, 
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|the gaggers shown at Figs. 11 and 12. 


| These hang on the bars of the flask, thus 
making failure to lift impossible. 
The subject of flasks has been treated by 
, me in several articles published in the AMERI- 
/CAN MACHINIST, to which I refer the reader, 
‘as I have treated that subject more fully 
there than I could be expected to in this 
| writing. 


| 
| 


| We will now consider the subject of ram 
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ming or packing the sand against the pat- 
tern. 
rammers, which rammers, if used properly, 
will not only prevent the casting from swell 
ing out of shape, but will also save consider 
able finishing by the molder. The wooden 
rammer shown at Fig. 13 is used by bench 
molders to ram small flasks and snaps with ; 
this kind is preferred by most of them, be 
cause they can use one in each hand, if they 
choose, thereby materially lessening the 
length of time needed to ram up their flasks ; 
but for general jobbing work, on the floor 
and in larger flasks, it is necessary to have 
rammers suited to the length of the molder 
who uses them, as he must invariably stand 
to his work. Fig. 14 shows the kind of ram- 
mer most suitable for floor work ; it may be 
either double or single-ended, the shank may 
be of piping with ends cast or forged on, 
or the whole rammer may be forged solid. 
As stated, ramming is a very important 
operation, and the art should be learned 
thoroughly, as no amount of finishing will 
rectify faulty ramming. How often we see 
castings swelled in parts all along the side 
surfaces, or, if not swelled, blotches and 
scabs all over, both evils caused by inatten 
tion or inability, as the former results from 
ramming too far away from the pattern, and 
the latter from ramming too close, in all pro- 
bability frequently striking the pattern with 
the rammer. 

Again, how many comparatively good cast- 
ings are marred by the ugly seam running 
along just where the one course of ramming 
joins the other. 

By the use of Figs. 15 and 16 I shall en- 
deavor to give a remedy for the evils spoken 
of ; the figures show a round and square 
pipe or column bedded down in the floor or 
flask ; it is at the joints A, A, where the 
seams are formed, by continuing the ram- 
ming without first making the connection 
between the two layers of sand good and 
solid. This is remedied by laying down the 
facing sand along the pattern, and carefully 
packing the joint with a smaller rammer 
made for the purpose, as seen at B, B, after 
which the facing can be pressed against the 
pattern, and backed with old sand ; the ram- 
ming can then be continued as shown at 
C, C, taking care to reach the bottom at each 
stroke, and never allowing the rammer to 
come Closer than two inches from the pattern. 

We come 

a 
tools, such as are usually called finishing 
tools, a full set of which it ought to be the 
pride of every molder, man or boy, to pos 
The square trowel, Fig. 17, first claims 
is the most used. 
Of these there should be four, from four 
inches to seven inches long, of suitable widths 
according to length; they should be stiff 
and unyielding with an even surface on the 
This enables the molder to retain 
perfectly even surface on the face of what- 
ever part of the mold he smooths with them. 
This is worth consideration; for, painful as 
it is to relate, a careful inspection of some 


This is accomplished by tools called 


now to the more artistic class of 


sess. 


our attention, because it 


face. a 


of our best work will reveal some very ugly 
marks, caused by finishing such surfaces 
with old round-faced trowels. 

As these trowels wear down and become 
pliable, they are invaluable on curved sur- 
faces, especially for loam and dry sand 
work, Fig. 18 shows how such tools may 
be used, the trowel being bent to suit the 
contour of an elbow pipe. 

One heart trowel of good size, Fig. 19, 
will be found useful, as the point enables 
you to reach places impossible of access by 
the square trowel. 

Fig. 20 shows a combination of heart and 
square, a very useful tool in good hands, 
and one which may be made to do good serv 
ice, 
careful” 
in reference to the use of molders’ tools of 


T have many reasons for saying ‘‘ 


all descriptions, for I am sorry to say that 
very many of our molders, when they obtain 
a very handy tool, take infinite delight in 
smoothing away on the surface, which it 
fits, either heedless or ignorant of the fact 
that by so doing they work the moisture, 
mixed with more or less clay, to the front 
By and by this clayey surface clings to the 
tool and comes away in patches; the igno 
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rant molder then proceeds to fill up the bad | after which the requisite tools may be used 
spots with his trowel, smoothing it on the | tofinish with, and a true mold will result. 


whole surface indiscriminately, good and bad 


spots alike; the pressure he exerts to press| put into general practice will not only secure | tween it and the spindle is 9 
in this sand loosens the already overworked | the best work, thereby gaining distinction | three changes of 


The above described method of finishing 


surface, which yields to the first touch of | for the molder, but will also facilitate pro- 


ihe molten iron, and an unsightly scar is 
consequence. But irrespective of the 
above, it must be remembered that the hard 
clayey surface caused by over-smoothing 


the 


with the tools expands as soon as the molten 
iron reaches it, and this expansion not being 
equal all over the surface, but by degrees 
as the mold fills up, the skin of the mold 
buckles, causing a very unsightly as well 
us undesirable surface on the casting. 

Lifters shown at Fig. 21 ought to range 
from a quarter of an inch in width about 
inches long, and advance in size by 
eighths up to two inches wide, lengths to 
suit. A very necessary adjunct to the lifter 
is the web smoothers, at Figs. 22 
and 28; these should be made to match the 
lifters as nearly as possible; they can be 


six 
shown 


either cast or forged in the form shown at 
22, or threaded different 


22, shanks of 
lengths and stiffness can be procured, on 


Fig. 
which loose ends may be screwed, Fig. 23. 
The latter method is very advantageous, as 
almost every variety of tool may be cast at 
a slight cost ; another advantage is that they 
are much less bulky than those which are 
These 
serve a good purpose, as they enable the 
molder to finish the bottom of a web with 
dispatch, and with greater nicety than it 
would be possible to do with the lifter alone. 

Bead and flange tools, such as shown at 
Fig. 24, may be cast in one piece, or the ends 


forged or cast in one piece. tools 


may be loose, as just described. 

Figs. 25 and 26 show smoothers with two 
faces at right angles to each other; one is 
concave and the other convex ; 
should only be used to give the final touch 


these tools 


at the corners, after the mold has been made 
perfectly true. 
oO” 


Figs. 27 and 28 represent a set of flute 
tools, the one at 28 reaching the outer edge 
und a part of the curve on each side, the 
one at 27 finishing the curve. 

Again, let me say that it is very tempting, 
especially to youth, to overwork the mold 
with these tools, they run along so easily, 
but avoid all smoothing until the faces have 
been all secured, and then do no more of. it 
thay is absolutely necessary. 

99 


Smoothers, such as shown at Fig. 29, are 


made of different sizes to fit all diameters 


of pipes, columns, etc. The one shown at | center of a 16” ci 


Fig. 30 is similar to Fig. 25, except- 
ing that one of its sides is circular, 
and serves to smooth a corner, one 
side of which flat and the other 
round ; may be 
made to any angle or shape required. 

Fig. 31 shows the form of tool 
required to fit the bends of elbow 
and needs to be of sev- 
suit the diameter of 
pipe; for this purpose they are best 


is 


this class of tool 


pipes, ete., 
eral sizes to 
egg-shaped, as seen ; for globes, the 
outer edge must be made to a true 
circle. 

Figs. 32 and 33 are simply modifi 
cations of the one seen at Fig. 22, 
any number of which may be made, 
in Cast-iron or brass, to fit the job. 

In let the 
attention of the molder to another 


conclusion, me draw 
class of tools, the cheapest of all, 
but, if rightly used, the most pro 
of work. I 
tnean strips of wood to be for 


ductive real artistic 
used 
re forming the broken surfaces, too 
lrequently seen in the mold when a 
bad pattern is drawn from the sand, 
or when bad lift in the 


pe, 
\ simple example will best serve 


a occurs 


the purpose of illustration, Sup- 

pose Fig, 34 to represent the surface re- 
juired, but the edge at A is broken, as seen 
at Fig. 35; the to 


repair such a job by patching with the tool 


never make attempt 


alter the manner shown at Fig. 36, but have 
a long strip made the correct depth of the 
return, set it against the edge, as seen at 
Fig, 37 


and make the corner good all along, 


} 














duction to a very appreciable extent, thus 
making it better for all parties concerned. 
—— came 
Sixteen-inch Light Drill Press. 





With this we give an engraving of a light | 


drill press recently brought out by F. 
Schumacher & Co., of Cincinnati, Ohio. 

The engraving makes the construction of 
the press quite plain, and it will be noticed 
that, though all parts of the machine are 











made quite light, to adapt it to the rapid 
drilling of small holes, the column is carried 
back opposite the table, to admit of holes 


| away. 





erse, and is fitted for the Morse taper No. 1 
The table can be adjusted vertically a dis 
tance of 6 be 


There are | 


, and the maximum distance 


machine | 


The 


weighs about 225 pounds. | 


speed. 





We present with this an illustration of a | 
recently improved boiler flue cleaner. 

In using the cleaner, a full head of steam | 
is turned on through the hose in the usual | 
manner, but it does not blow until the head } 
is pressed into the end of the flue. This 


pressure opens a valve in the head and the 


steam blows through, the valve automatical- 
ly closing again when the head is taken 
By this means much of the dirt and 
of tlie 


cleaning is done away with, since the scat 


unpleasantness of the operation 
tering of ashes and soot by the steam dur 
ing the changing from one tlue to another is 
entirely avoided. The character of the jet 
can be changed by means of screws provided 
for that purpose, so that it may be adapted 
to either long or short tlues. The valve is so 
made that steam does not pass between it 
and tLe seat, and the valve therefore remains 
tight. They are made in four sizes by Mr. 
J. L. Kelley, 1511 State street, Erie, Pa. 


<> 


Combination Saw Table. 


With this we give an illustration of a saw 
table for carrying both rip and = cross-cut 





saws, which is also capable of being adapted 
for dado heads if required. 
in 


The frame of the machine is cast one 


| piece, and of such form as to secure rigidity, 


} the saw arbors being mounted in a frame 


| 


| 
| 
| 


being drilled in plates of sheet metal or | 


other pieces of considerable size. 

The largest drill intended to be used in 
the machine is 2’, but it will drill to the 
rele. 





| which 


‘of any desired depth up to the full 


revolves to bring cither saw above 
the table, by means of worm gearing worked 
by the hand-wheel shown in front, and, of 
course, either saw will remain at any height 
to which it may be placed, so that grooves | 
ameunt | 
allowed by the size of the saw can be cut. 
The table in two sections, the 

right-hand one being stationary for ripping. | 


is made 
It is provided with a fence which can_ be | 
conveniently and aecurately set to any posi 

tion, or at any angle with the saw, and is| 
The crogs- 


readily removed when desired. 





| 
1} 
ne i) 


Hit 
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COMBINATION 


The object of the arrangement of the 
levers shown is to leave the front of the 


machine unobstructed, and place the lever 
for feeding in a convenient position, They 


also serve to balance the spindle. 


lare furnished with it. 


An endless round belt for driving is| 
furnished with each machine. 
The spindle is # diameter, has 14° trav 


cutting table carries a cross-fence which can 
be set at any angle, and this table is adjust 
able with regard to the saw, so that dado 
desired, The 


countershaft is made part of the frame of 


heads can be used when 


the machine, and 14” rip and cross-cut saws 


The builders are the 


‘Indiana Machine Works, Fort Wayne, Ind. 


lalthough 
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LETTERS FROM PRACTICAL MEN. 
Thinks the Tool Maker not He- 
sponsible, 
Kditor American Machinist : 
Referring to an article by A. P. Press, in 


the AMERICAN MAacutnist of 
June 25th, 1891, asking for a 
of tool 


maker, who, having been fur- 


verdict on the case a 
nished with a correct draft and 


sizes, an error of .005 was found 


A. | Automatic Blower Steam Flue Cleaner, | in the die after 30,000 pieces had been made, 


had been found to be 
correct by both inspector and the foreman, 
previous to the making of the 80,000 blanks. 

We think that the case 
our opinion, the tool maker is only responsi 
ble to the 


and no further. 


his work 


is a clear one ; in 


extent of the value of the die, 
His mistake lies in making 
the die wrong, but he is not necessarily re 
sponsible for the mistake of both inspector 
and the foreman, as it was their part of the 
correct before 
It 


much the same thing as if those 30,000 had, 


business to see that all was 


the 30,000 pieces were made. is very 
after being made, been subjected to a num- 
ber of other expensive operations by other 
workmen, without due regard as to whether 
the previous work had been properly done 
not; in the workmen 
would be directly responsible for the over 
it be that it 
would have been impossible on their part to 


or latter case such 


sight, unless could proven 
see the error before they took the work in 
hand and finished it. 

From this it 
should be borne by the tool maker, and the 


follows that the cost of dies 


loss due to making 30,000 pieces from a de- 
fective die should be divided equally between 
the inspector and the foreman, provided, 
however, that it was a legitimate part of the 
foreman’s business to see that said dies were 
the of the 
blanks should fall on the inspector. 
Tue Bucnen Machine Works. 


correct, otherwise, whole. cost 


| We have had several letters on this sub 
ject written in about the same spirit. ] 


A Tool Case— The Scrap-book Problem, 
Editor American Machinist : 
I know something about tool-boxes. 
About ten years ago L procured, through 
the kindness of a small retail dry goods 
dealer, one of those walnut spool cases, with 
a bent glass front, two drawers, and a num- 
ber of corrugated slides, for holding spools 
of cotton furnished to retailers by the Clark 
Co., of Newark, N. J. It 
and I feund it well and strongly 
The 


little partitions that served to sep 


cost me $2.50, 
made and neatly put together. 


arate the spools were ripped out of 


the slides, two of which were 
) planed smooth, and lined with rd 
plush to hold fine tools, such as 


scales, straight-edges, slide calipers, 
etc. The corrugations in the re- 
maining slides were used to separate 
and keep in place a miscellaneous 
lot of small reamers, drills, counter 
bores, punches, ete., such as usually 
collect The 


upper and lower drawers contained 


in «a tool maker’s kit. 


hammers, monkey wrenches and 


similar bulky articles. ‘Two short 


bolts or pins mounted on springs 
were fitted beneath the upper drawer 
that the of 


pulling down the glass front forced 


in such a manner act 
the bolts upward, and locked the 


upper drawer; two screw” eyes 
fastened in the bottom of front drop- 
ped through slots in the upper part 
of the 
two pins fastened in the front of 
into them to hold 


the front down, and finally a small 


lower drawer case, so that 


the drawer shot 


combination lock—my own make 
secured the lower drawer, and in- 
cidentally, the whole lifting 


handles at the sides completed the outfit, 


box, Two 
and it was certainly the cheapest, most con- 
venient and neatest looking tool-box I ever 
saw. The particular tool needed could be 
selected without difficulty or delay, as every 
thing in the box laid right The 
only drawback was the remarks it excited on 


‘at hand.” 




























































































taking it into a new shop, ‘‘ Where did that 
dude come from, with a glass front in his 
A thin piece of walnut, steamed and 
bent into the place of the glass, removed 


box?” 


even that objection. 

I have also wrestled with the scrap-book 
problem, and this is my solution of that per- 
plexity. 
files that open somewhat like an accordion, 


Get several of these paper letter 


and label them tool-room, machine shop, 
foundry, steam, mechanical engineering, or 
what you will; the pockets are all lettered 
alphabetically, and it is an easy matter to 
pencil the subdivisions of your subject in 
the flap opposite the right letter. Ram into 
these pockets your newspaper clippings, 
If your clipping is printed 
on both sides, and with a different subject, 
What of it’ Keep asmall block or pad of 
paper on your table, and make a note thrus: 


memoranda, etc. 


‘‘ Lubricants, see Odontics” ; shove the clip- 
c* 
among the ‘ L’s,” and that difficulty disap- 


ping into the ‘ pocket, and the note in 
No mucilage is needed, and no damp- 
ening of paper. When you wish to look up 
a subject, duitip the contents of the entire 
pocket on the table and sort it over. It 
packs away neatly in a trunk, and its size 


pears. 


always bears a certain relation to its con- 
tents, which is not the a scrap- 
until filled. If the files gets 
filled up, split the subject in the middle and 
buy another file. W. R. MACDONALD. 


‘ase With 


book one of 


Compounding Centrifugal Pumps, 
Kditor American Machinist : 

Mr. 
subject of centrifugal pumps when he points 


Lefebvre writes to the point on the 


out that they absorb least power when they 
are discharging least water. 

Centrifugal pumps depend, of course, for 
their useful effect the tendency of 
water or any other ponderable substance to 


upon 


fly outwards from the center of a vortex. 
The maximum velocity of whirl possible is, 
of course, that of the tips of the fan blades. 
We may curve the vanes backward or for 
ward with the idea of improving the action 
of a fan or pump, and to some extent we 
may do this, but any improvement effected 
is not due to any change of velocity, but to 
reduction of eddying and churning. Indeed, 
I have found by actual experiment that a 
fan so arranged as regards blade inclination, 
that the inner ends—as the inventor had it— 
skimmed a shaving off the cylinders of air 
entering at each side of the casing, gave a 
decidedly better result than an equal size of 
plain radial-bladed form, both fans working 
under exactly similar conditions, and in the 
Neces- 
sarily the pressure of the cotumn issuing 
from a centrifugal pump is direetly depend- 
ent on the tip velocity, and if we know the 
tip velocity we know the theoretical height 
of discharge of the pump, this height being 


same casing, that of the plain fan. 


that which would give the aforesaid tip 
velocity of discharge. 

Thus a body falling from a height of 100 
feet acquires a velocity of 80 feet per sec 
diameter would re- 
quire to run at 764 revolutions per minute to 


ond, and a fan of 2 feet 


have sucha tip velocity as this, though it 
would require to run considerably faster to 
pump against a head of 100 feet, on account of 
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When a centrifugal pump or fan is okie] 
with flat radial blades, it appears that the | 
entering air or water must be struck a vio- 
lent blow by the advancing blade, and so 
loss must arise by much churning. This, to | 
some extent, is the case, but there is always | 
more or less of a continuation to the outside | 
of the casing of the vortex formed within it, | 
and the approaching streams already begin 
a whirling motion as they approach the fan, 
and by so much avoid so severe a shock 








upon actual entry within the blade circle. 
Now, when the blades of a fan are set to} 

Fig. 1. 

——~ Fig. 3, | 
| 
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COMPOUNDING CENTRIFUGAL PUMPS, 

skim off a shaving from the entering streams, 
by inclining the blades backward, as in Fig. 
1, the tendency is to prevent the forward 
motion of the blades from being impressed 
upon the water or air shaved off, and which 
escapes past the tips of the vanes at a rela- 
tively backward velocity. Hence the ide¢ 
2, which is supposed to hold the es- 


Wy 


of Fig. 
caping particles, and impress on them the 
full tip velocity, the stream of fluid flowing 
up the face of the vane, compelling that 
near the tip to travel round the short for 
ward Any actual back 
curvature of the tips does not seem to be in 


curved portion. 
accord with reason, nor can I see either that 
the tips of Fig. 2 


2 type should incline for- 
ward more than the very slightest angle be- 


fore the radial line. It is sometimes said 
that centrifugal pumps are not available 


This is true 
to the extent of our practice, because the 
very 
small inlet or involves too great an entering 
shock. Are there any sound reasons against 
the compound working of such pumps, by 
which I mean first getting up the water to 


above very moderate heights. 


high tip velocity demands either a 
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loss of efficiency, so much of the water escap- | 
ing without acquiring the maximum velocity. | 


If a pump be set to work against a resist 
ance greater than it can overcome, it will at 
once absorb less power than when moving a 
of water, because the fan and the 
water in the pump casing all revolve to 


stream 


gether, and the only resistance to rotation is 
the water friction upon the casing, and the 
only work done is really the overcoming of 
this friction. Reduce the head of resistance 
80 that the pump cam overcome it, and at 
once water begins to flow through the pump, 
and, as each particle has to be put into 
motion, power is absorbed. 

This action of a pump isa reason why 
centrifugals so often fail when made to draw 


oe 


up their water by ‘“‘ suction.” Air gets into 
them, and being imponderable, or nearly so, 
be energized by the fan, and all 
action ceases. 

Hence water should, if possible, not be 
many feet below the pump, 


cannot 





| greater than that of the first pump, which 
| receives water 
| from the plane of discharge. 


Editor American Machinist : 


| steel with what I calla peculiar kind of tool, 


. 
Center 
| sie) Vind” | elie feet”) a 
| 3 4 ( 
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working, be an effective means of extending 
the practical range of the centrifugal sys- 
tem. Of course the velocity of the inner 
ends of the vanes of the second fan should 
be equal to that of the tips of the first fan, 
and properly proportioned pipes should be 
employed between the two pipes, so as to 
avoid changes of velocity of flow. 

Thus the stream will enter the second 
pump at the same speed as the vanes it en- 
counters, and there will be no shock and 
comparatively little eddying, and the rela- 
tive efficiency of the second pump, which 
does not have to change the flow of the 
water through an angle of 90°, will be 
in a direction 90° removed 

Excepting for simplicity and cheapness, or 
the idea of those two qualities, I cannot 
quite see why every centrifugal pump 
should not have guide vanes at its central 
openings, so that the direction of the enter- 
ing steam should be made more favorable to 
efliciency. Such would be no less reasona- 
ble than the guide blades of all turbines, nor 
would the omission of these latter be more 
illadvised than the present system of cen- 
trifugal pump supply orifices. 

W. H. Booru. 


About Planing. 
I saw a man planing a large plate of tool 


and also an ingenious device for holding up 
the tool when swinging back. Fig. 1 shows 
the tool and ‘‘ raising device.” 

I think the raising device will be under- 
i flat piece of stock, 
hinged as shown, and clamped behind the 
tool. The tool is different from anything I 
ever saw before, for it cut on the side with 
a shearing cut. If the dotted line A B is 
the travel of platen, then the tool is set at 
the angle shown. 

It seems to me it would be quite a nice 
job to get the tool just right to cut well, 
but this workman seemed to be doing an ex- 
cellent job. I think the tool should start 
and leave the cut with an easy round, and 
that there should be a flat long enough to 
cut rather wider than the feed. The ad- 
vantage he claimed for this tool was this: 
It is well known that in planing hard tool 
steel, that a wide-nosed tool will not cut a 
true surface; it will either slide or 
gouge in, and so it is necessary to use a fine 
point and fine feed; then the tool wears fast, 
and so, in planing a wide piece, this will 
cause one side to be thicker than the other. 
This tool has considerable wearing surface, 
and he claims will cut just as true as any 
| tine-pointed tool. 
| Aman I once worked for had the faces of 
| the shown. 
| Now, this is a little thing to do, but it saves 
time in the long run. What is the use of 
| experimenting with this every time you set 
ithe feed, when you can get what you want 
the first time trying? A 
man very soon learns how 
much feed a tooth of the 
ratchet wheel gives, and so 
can set just the feed he 
‘vants, without ‘* monkey- 


‘ 
« 


stood, as it is only 


over 


friction-boxes graduated as 
SD 


5) i 
5 ‘“ 





ing.” Because a man has 











run a planer for forty years 
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isay half its velocity in one pump and dis- 
charging it upon a second pump revolving 
hata higher velocity? Of course the entrance 
channels of the second pump would not be 
| parallel to the axis of rotation, as is usual 
| with centrifugal pumps, but would be ar- 
“ranged so that the column discharged from 
\the first pump should enter the 
| pump in the direction of the fan rotation, as 
|in Fig. 4. To my knowledge, this compound 
| system of centrifugal pumping has never 
been tried, but Ican see no reason why it 
ishould not, equally with compound steam 


second 


without this, is no reason 
why he should not have it 
now. 

A friend of mine went to 
work in an old-fashioned 
shop a while ago, and was 
set to work on an old bor- 
ing-mill. He couldn’t do a decent job on 
it to save his life, for the machine was all 
worn out. He complained to the boss (who 
was the proprietor as well) and received this 
reply: ‘‘ Young man, that machine has 
been used in this shop for the last forty 
years, and you are the only one I ever heard 
complain of it.” 

He seemed to think that the forty years had 
improved it very much, Machine tools are 
not like wine; they do not get better with age, 
nor do methods either, unless we are on the 


Glue and Gluing. 

Editor American Machinist : 

I have noticed that many wood-workers 
seem to look upon a pot of glue as som: 

thing to be dealt with as if it were a medica! 
compound, and the way such people ming 
with it whilst gluing isa caution. I hop: 
the following remarks may be of use t 

some of your readers. 

Often in mixing it is spoiled simply by 
putting in a quantity dry, then pourin: 
water to cover, and getting it to boil a 

quickly as possible. The result is, some i 

cemented to the bottom, and the underside 
burnt, to say nothing about the brush 
clogged with half-dissolved glue. 

I have found the following plan satisfac 

tory: 

My glue pot will hold one pound of glue 
but I prefer to make only one-half at a tim: 

because by constant heating the strenght is 
diminished. At least one hour before I want 
to use it I put it soaking in cold water; ii 
will soon form a jelly, and when it has taken 
up all the water it will hold it can be put 
on the stove, and in fifteen minutes it wil! 
be ready for use. 

As to consistency, experience is the best 

teacher. A good way is to stir, and lift the 
brush, or whatever you stir it with, about 
six inches high, and it should be thin enough 
to part into drops at that height, or when 
sizing end grain it should be thick enough 
to stand on the surface when dry. 
A dirty pot is not a very pleasing sight, 
but almost every one gets it with the glu 
sticking to the sides. I once saw a way to 
obviate it. The inner pot had some fine holes 
drilled through its sides close under the rim, 
and as the water in the outer part boiled, th« 
steam escaped through these holes, and 
caused all the glue sticking to the sides and 
edges to run down, thereby keeping it clean 
In the matter of making joints, I was 
taught to joint so that no light could be 
seen through any part, and all joints, after 
gluing, had to be rubbed together, but | 
had to come to this country to learn a better 
way, viz., to joint slightly hollow and pull 
together with clamps. My attention was 
called to the fact that a joint would always 
give way first at the ends, therefore we can 
well afford to have some 
those parts. 

If in jointing thin stuff we fold the two 
pieces together, say face to face, and treat 
the edge as of one board, there will be no 
trouble about its being jointed square. | 
find a piece of basswood bark soaked, and 
the end bruised with the hammer, makes a 
very good glue brush. Wo. 


little strain on 


NEWTON. 


Puzzled. 
Editor American Machinist : 

In your issue of June 25th, under the 
heading ‘‘Some Experiments with a Screw 
Bolt,” my attention was called to the pitch 
of a screw as being 23," (four and one-half 
threads to the inch), another 22-inch pitch 
but the number of threads per inch not 
quoted ; and another as being 11-inch pitch 
(9 threads to the inch). Kindly inform m« 
if the above is correct, and how it is worked 
out. 

I have been harboring an idea that I knew 
a little about pitches, but if the above is 
correct (as I suppose it is), I confess that | 
am entirely ignorant on the subject. 

The only pitch in that article that strikes 
me as being correct is .25 inch 
threads to the inch.) 

Kindly give me the required informatio 
and oblige, hl, Wes WY 

[Our correspondent’s misunderstandi: 
arises from the fact that decimal points 
were in some way omitted where they should 
have been inserted. The following pitches 
were meant: .22'' and .11”. These are correct 
for the number of threads per inch give: 
to the nearest .01'".—Ep.] 

te» 

Still the fight goes on between the electri: 
companies and the authorities in relation to 
putting wires underground. Exactly what 
the electric companies expect to gain in this 
matter is not plain. To an outsider it looks 
as if they were simply hindering the spread 


pitch ( 








| lookout to improve them. A MECHANIC. 


ing of their business. 





‘ 





JuLy 16, 1891] 


Boring, Drilling and Milling Machine. 


In our issue of Feb. 6, 1890, we illustrated 
a machine built by the Niles Tool Works, 
for boring, drilling and milling operations 
on work of considerable size, where it is im- 
portant to avoid handling or moving it 
about, so far as possible. 
April 380th we referred to one of these ma- 
chines, seen at the shops of the Hackney 
Hammer Co., which was fitted with a re- 
volving table on which work was placed, so 
that any side of it could be presented to the 
spindle without the necessity for unclamp- 
ing it. With this we give an illustration of 
the machine fitted with this revolving table. 

The piece of work shown on the bed is 
part of a machine built by the Niles Works, 
and the engraving shows the method of 
using it on such work. Such a piece can be 
drilled, bored and milled while in position, 
with the assurance that the different parts of 


the work will be true with each other. The | 


Spindle of the machine will reach any point 
in a surface 9 feet long and 6 feet high, 
there being rapid transit motions vertically 
‘nd horizontally, as well as a great range of 
feed motions. Instead of the circular table, 
a compound table, 7. e., a table having two 
slides and actuating screws at right angles 


In our issue of | 
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to each other, is furnished when desired, or 


| there may be a combination of the two, the 


circular table being placed above the com- 
pound one. 

Fig. 2 shows the machine with square 
table at work milling the vertical guides for 


‘the frame of a refrigerating machine—a job 


which, as will be seen, would require a very 


MACHINIST 
An Eleetric Hammer. 


An electric-power hammer has been de 
vised, which represents a radically new ap 
plication of electro-magnetic principles. In 
general design the hammer is similar to the 
steam hammer, with its vertical cylinder 
mounted upon an arched frame, and the 
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BorinG, DRILLING AND MILLING MACHINE.—FiG. 1. 


large planer, that would even then be work- 
ing ata disadvantage when compared with 
this machine, aside from the fact that the 
main bearing can. be bored and faced at the 
same setting. The illustrations are typical 
of a very large range of work to which the 
machines are adapted, and for which they 
will be found very efficient. 





rising and falling piston by which the ham 
mer head is carried. The novelty of the ap- 
paratus lies in the substitution of electro- 
magnetic power for steam by a slight and 
very simple modification of the mechanism. 
The piston is of magnetic material, and the 
cylinder is composed of a series of coils, 
through each of which an electric current 


may be passed separately. The app uratus 
is virtually an immense electro-magnet, the 
cylinder being the coil and the 


answering to the core. 


piston 
The passage of an 
electric current through the coils forming 
the upper part of the cylinder raises the 
piston into the magnetic field thus created. 
By cutting off the current and simultane- 
ously transferring it to the lower coils of the 
cylinder the piston is released, and its de- 
scent is accelerated by the magnetic attrac- 
tion created below. Asa magnetic field can 
be created in any of the series of coils, the 
blow may readily be shortened or lengthened 
as desired. The current is controlled by 
levers and connections identical with those 
used on an ordinary steam hammer. The 
absence of the steam pipe is the only feature 
distinguishing the machine from the com- 
mon steam hammer.—/ron (London.) 
SS - 
Judging from the tone of our English ex 


changes, the engineering trades are recover 
ing from the depression of the past few 
months, 
SSS 

An English engineer has devised a diving 
dress which entirely relieves the wearer from 
the pressure of water. It is entirely of rigid 
materials, the joints being ball andjsocket, 
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Rules in Railroading 

At this writing it is impossible to say 
the the frightful 
which took place on the 3d inst., at Ravenna, 
).. should be laid. But the 
far, are that the direct cause of the accident 
was the failure of the rear 
passenger train to go back with a lantern to 
train while standing | 


blame for 


for some slight repairs to the engine. 

A well known railroad man declares that 
one of the most useful 
be thought of in connection with operative 
that will automatically 
brakeman by the nape of the 


railroading is 
take the rear 


one 


neck, and shoot him back from the train a 
suflicient distance to protect it, when, for 
any reason, an unusual stop is made. He 


declares, as a result of considerable experi- 
ence with the genus brakeman, that nothing 
short this will suflice make it at all 
sure that trains will be protected under such 


of to 
circumstances, because nothing short of some 
such device can compel brakemen to go back 
a proper distance with flag or lantern. 

But it is also true that personal aversion 
only reason for this. 
more thoroughly 
fact that they 


soon 


to running is not the 
There is nothing that 
drilled into trainmen than the 
are expected to make time; and they 
unless they do make time, things 
or other 


is 


learn that, 
them, 
can make 


uncomfortable for 
the trains who 


are made 


men are put on 


time. This, of course, is proper enough so 
farasit goes, especially when we consider 


that delayed trains are one of the most fruit- 
ful causes of collisions and other accidents. 
But running back to a considerable distance 
from the rear of a train usually operates to 
prolong the stop, for the brakeman must be 
called in and given time to reach the train 
again after repairs have been made or the 
difficulty removed; and it to 


that a wish to avoid this delay is one of the 


is safe say 
causes of failure to go back to a proper dis- 
No knows anything 
railroading thinks all the laid 
down for the of trains are ex- 
pected to be observed at all times, and one 
of 


1S 


who 
that 
movement 


tance, one 


rules 


reasons for this is that many 
What 


of the chief 


them are utterly inconsistent with 


expected of the men,in the way of getting 
trains over the road. There is scarcely a 
road in the country whose officers do not 


practically know that trains are at least oc 
easionally run on time under circumstances 


that would make it impossible to so run 


of | 
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wreck | things seen 


indications, so | 





talks with men whose experience has been 
in other directions. And the main benefits 
derived from such visits are not directly 

which can be used in the form 


seen, but in learning that there are many 
ways of doing things, that no particular 


| way can be considered as absolutely the best 


brakeman of the | 


way, and that what may be the best way to- 


| day may be one of the worst a few days 
hence. 
It is strictly true that few men can keep 


| well abreast of the times and continue to be 


inventions that can | 


}has accepted a 


| nell 





| will 


| tution, 


really valuable men, so far as holding posi- 
tions of responsibility is concerned, who do 
not take some means of knowing what other 
men in other places, and under other cir- 
cumstances, are doing. Such knowledge acts 
as a direct stimulus and inspiration, without 


which very few men indeed ean long re- 
main at their best, or do themselves full 
justice. 


A trade paper such as this can do much to 
help men in keeping up with the times, but 
an occasional trip 
should be secured if possible. 

And it is to be noted that such a means of 
keeping ‘‘ 


with a change of scene 


posted” is very advantageous to 
the concern with which the visitor 
nected, and that it will usually pay that con- 
cern to see to it that opportunities are afford- 
ed for such excursions whenever possible. 
It is much better to preserve or increase the 
usefulness of a man already employed than 


is con- 


to allow him to become fossilized, so that a 
new man, unacquainted with the particular 


work done, becomes a necessity. 





ape 





Personal. 


Mr. John H. Barr, professor of mechanical 
engineering at the University of Minnesota, 
call to Sibley College, Cor- 
University, and to Ithaca, next 
the work 
work in 


goes 
fall, 


chine 


to take charge of in ma 


design and senior construc- 
Mr. Barr is M.S. of the University 
Minnesota, and M. E. in the same insti- 
and has taken the degree of M. M. E. 
by graduate work at Cornell. He has had a 
large and varied practical experience in re- 


tion. 
of 


sponsible positions, and his numerous friends 


wish him success in his new field; he 


|} doubtless goes to his new position prepared 


to do work profitable to his pupils and to 


them without violating some of the rules of | 


company. No objection to this viola- 
tion is heard until an accident occurs. 

It would excellent thing if 
could be some agreement among trainmen to 
observe all under all 

Not only would this probably tend 
directly the 
but it would in many 
of rales, which would make it practicable to 


be an 


strictly rules circum- 


stances, 
toward lessening of accidents, 


cases cause a revision 


observe them, and yet satisfy the officers 
with regard to making time, thus sccuring 
| greater uniformity and system, and leaving 
less to individual discretion—or the lack 
of it. 
—- — ‘pe — 
Visits. 
We find ina recent number of the Ra/?/- 


way Review a very 
to the series of ‘‘ Letters Uncle Ben” 
published in our columns, and 
to 


away from 


from 


recently a 


special mention of his advice the new 


foreman to insist upon getting 


| his shop often enough to keep in touch with 


the current mechanical practice of the time. 
We agree with our contemporary that this 
is a matter of very great importance to men 


who are occupying positions of responsi 
bility in connection with mechanical work. 
The changes which are constantly taking 


place in the methods of doing work in ma 
chine shops afe in this country much greater 
and more rapid than would be thought pos- 
take some 

it 
entirely behind the 


sible by those who do not 
to keep track of them, 


be to fall 


pains 


and is as easy 


as 


anything can 


times. Of all the known methods of falling 
behind, none offers greater facilities than 


5 


‘carefully avoiding visits to other shops, and 





the college. 
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It will doubtless be remembered that some 
time had not 
superiority of electricity over the 
upon 


ago something to 


the 
for executions, but 


we Say, 
upon 


rope the nonsense 


| uttered with regard to the use of electricity 
there | 


It was claimed that men 
could not with any certainty be killed by an 


for that purpose. 


| electric shock, and that to attempt to so kill 


| been executed 


complimentary allusion | 


them was disgraceful, and would ‘‘degrade a 

Four have recently 
at Sing Sing by electricity, 
and there is every reason to believe that the 
operation was entirely successful in every 


noble science.” men 


respect. This disposes of the uncertainty 
We predict that the ‘‘ degrada- 


argument will prove to be equally un- 


argument, 
tion” 


founded. 
————~@p>e—___—_- 


Literary Notes. 


THE ARITHMETIC OF ELECTRICITY. A Manual 
of Electrical Calculations by Arithmetical Meth- 
ods, including numerous rules, examples and 
tables in the field of practical electrical engineer- 
ing and experimenting. By T. O’Conor Sloane, 
Ph. D., Author ot Home Experiments in science, 
ete. 

In this little book of 188 pages the prob- 
lems of electrical engineering and practical 
operations are investigated on an arithmeti- 
cal basis. The electrical calculations are re 
duced to a series of rules, of very simple 


form, and involving only ordinary arithme- 
tic ; each rule is illustrated by one or more 


practical problems, with detailed solution of 
In addition to the arithmetical 
methods, after each of such rules, where use- 


each one. 


ful and practicable, 
formula. 
tains a series of useful tables, 


The book also con- 
relating to the 
Equivalents of units of 


an algebraic 
following subjects : 
length, equivalents of units of area, equiva- 
lents of of 
units of weight, equivalents of units of en- 


units volume, equivalents of 








| large 
} (Knowles). 


is given its statement as 
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work, resistances 


in 
michroms and of coefficients of specific re 


ergy and specific 
sistances of metals, relative resistance and 
conductance of pure copper at different tem 
peratures, American gauge table, 
chemical and thermo-chemical equivalents 


wire 


magnetization and magnetic traction, per 
meability of wrought and cast-iron, mag 


netic reluctance of air between two paralle} 
cylinders of iron, and table of sixth roots 
The whole forms a useful book of referenc: 
for the working electrician, scientific teach 
er, student and amateur who possesses some 
knowledge of electricity. The book is pub 
lished by Norman W. Henley & Co., 150 
Nassau street, New York. Price, $1. 

from 


We have received 


(London) a pamphlet 


The Engineer 
reprinted from that 


paper, giving an account of the history 
and construction of H. M.S. Victory. It 
was desired to have this old ship, in which 
Nelson fought and died, form a part of 
the naval exhibition, but the danger of 
moving her was thought be too great, 
so a full-sized model was constructed. The 


pamphlet referred to describes this mode! 
as well as the ship itself, several engray 
ings helping to make the subject clear 
The whole matter, including an account of 
Nelson’s death, extremely interesting. 
The price of the pamphlet, about forty 
large pages, is sixpence (twelve cents). 


gions AND 
(jue ae 


Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 


is 


of 





(309) W. T.S., Carthage, N. Y., writes: 
I would like to join the N. A. S. E., but 1 


do not know where to go, or where to write 
to for information or rules to join the asso 
ciation. A.—Write to President J. J. Iling- 
worth, Utica, N. Y. 


(310) J. T. M., Princeton, Ind., writes: 1 
have been asked several times for the ad 
dress of some good author on amateur lathe 
work. Can you name an author or a book 
treating on this subject? A.—Turning 
Lathes: a Manual for Technical Schools and 
Apprentices, by James Lukin, B. A., may 
suit you. 


(311) M., Sehenectady, N. 
Will you kindly inform me 
method of packing a pneumatic press? I 
have several of them to build varying in 
diameter from 13 to 48 inches, and I imagine 
there might be some better method than the 
usual stufting-box for such large diameters. 
A.—We do not know of any better method. 


(312) H. W. C., Boston, Mass., asks: 
What part of a horizontal boiler shell has to 
sustain the most pressure? I believe it was 
stated in your paper that the bottom of the 
shell had to sustain the weight of water in 
addition to the steam pressure, which will 
make the pressure on the bottom of the shell 
greater than that at the top. A.—Correct. 
2. Will an injector feed a boiler above the 
water line when the boileris in action? A.— 


Yes. 


(318) C. W., New York, writes: 
smoke-stack to paint; 


Y., writes : 
of the best 


IT havea 
its height is fifty-five 


feet above the roof of the building, and 
guysrunup to within twenty feet of the 
top. How canI get to the top without a 


scaffold? There is no opening at the bottom 
of the pipe, and the plant cannot shut down: 


it runs almost continually. Diameter of 
pipe is 4 feet 8 inches. The slope of the 
roof is about 15 degrees. A.—Under the 


given conditions we do not see any way of 
getting to the top of the chimney without a 
scaffold. 


(314) J. T. D., Portsmouth, Va., writes 
Kindly tell me how to set the valves on a 
horizontal compound double-pump 
The trouble with this pump is 
that the left-hand piston (standing at steam 
end and looking towards the water end) does 
not make a fullstroke. It is two inches less 
than the left-hand side. .A.—It seems to us 
that the better way is to write tothe manu 
facturers of the pump ; they have had more 
experience in this class of work than we 
have had; they are in better position to ad 
vise you, and will undoubtedly take pleasur: 
in doing so, 
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(315) G. A. C., Toledo, Ohio, writes: In 
regard to the steam launch published in 
your issue of June 25, will you please in- 
form me what the boiler pressure should be, 
how many revolutions the engine should 
make, and about at what speed the launch 
could run. A.—Boiler pressure, 100 pounds; 
number of revolutions, about 400; speed of 
launch, from 9 to 10 miles an hour, 2. Can 
I get blue prints of drawings, and the speci- 
fications, from Mr. Gielow, from which I can 
have the boat built? .4.—Yes; address H. 
J. Gielow, engineer and naval architect, 29 
Broadway, New York. 


(316) McB., Philadelphia, Pa., writes: 
Kindly inform me through your columns as 
to the best record of the number of pounds 
or gallons of water evaporated per hour per 
square foot of heating surface, pressure of 
steam, etc. A.—We are not aware that there 
is such a record kept; nothing satisfactory 
could be gained by it, because the rate of 
evaporation per square foot of heating sur- 
face not only varies with the type of boiler, 
but it also varies in each boiler; the thick- 
ness of the sheet will also affect the evapora- 
tion. Ordinarily the evaporation per square 
foot of heating surface varies from 1.5 to 9 
pounds of water per hour. 


(317) T. C., Chicago, Ill., writes: Can 
you recommend a book containing examples 
of fancy lettering, suchas are used in draw 
ing offices ? I have one, but would like to 
get others. .4.—System of Easy Lettering. 
by I. H. Cromwell. 2. Can you recommend 
a book which treats in a clear and correct 
way on worm gears. All the books that I 
have got fight shy of this. I want some- 
thing suitable fora mechanic rather than for 
a student? A.—Practical Treatise on Gear- 
ing, by Brown & Sharpe Manufacturing 
Company, Providence, R. I. Odontics, by 
G. B. Grant, Lexington Mass. 3. I ama 
pattern maker, but I want to be posted on 
the elements of machine design and shop 
practice. What books would you recom- 
mend ? A.—See our issue of February 19, 
page 4, current volume. 


(818) C. G. $8., Columbus, Ga., writes: 
We are in a position to get a good many 
pieces of broken round coils of pipe as used 
in ice machines, and we would like you to 
tell us how to connect them so as to make a 
boiler for a boat engine 34 by 5 inches. 
What size boat can be used with this engine 
in a river with a four-mile current, and what 
speed can we expect ? Also can you refer 
us to some one who can do this for us? A.— 
Before we can advise you in regard to the 
construction of the boiler we must know 
the size of the coil and size of pipe. A non- 
condensing engine of the size given will drive 
a boat 20 feet long; breadth, 5 feet ; depth, 
2 feet 9 inches. The speed will depend on 
the fineness of the lines of the boat ; against 
the current you may obtain a speed of three 
to four miles per hour. Any builder of ma- 
rine engines and boilers will place the 
machinery and boiler in the boat for you. 


(319) W. O. J., Gladstone, Minn., writes : 
Your issue of June 4th contains a report of 
a meeting of the Franklin Institute, in which 
Prof. Coleman Sellers made allusions to the 
advantages to be obtained by heating com 
pressed air before using. Can you give me 
any pointers about this? Also, will it take 
larger port openings for using compressed 
air than it will steam under the same condi- 
tions? A.—It is fair to assume that com- 
pressed air is nearly, if not quite saturated 
when it comes to the engine. The chief dis- 
advantage inthe use of moist compressed 
air, is that the low temperature experi- 
enced when the range of pressures is con- 
siderable, causes the moisture to freeze in 
the cylinder and clog the exhaust valves. 
Freezing of the moisture may be prevented 
by injecting steam or hot water into the sup 
ply pipe or the cylinder, or the air may be 
heated by passing it through externally 
heated pipes, or by some similar device. 
By heating the air a greater ratio of expan 
sion may be obtained, thereby increasing the 
efliciency of the engine. The areas of the 
port openings are usually equal to those of 
the ports in a steam engine, 


(820) H. G. W., writes: Kindly 
furnish some information to a reader through 
your Question and Answer columns regard- 
ing the manner of computing the pressure 
of steam necessary to run certain machin- 
ery at certain revolutions, notably vacuum 
pumps, in which the water enters the pump 
through the vapor pipe. A.—Before the 
steam pressure can be found, the power re- 
quired to drive the machinery must be 
known, and we must also know the power 
required to run the engine. Since, in many 
cases, neither of these can be accurately de 
termined, an approximation of the required 
mean effective steam pressure ean only be 
made, If we understand your question cor- 
rectly, the problem simply resolves itself 
into this: The diameter of cylinder, stroke, 
number of revolutions, and indicated horse- 
power being given, it is required to find the 
inean effective steam pressure. Let Pde 


hote the mean effective pressure per square 
inch of piston; the length ef stroke in 
leet per minute; A the area of the cylinder 








in square inches; Nthe number of strokes 
per minute, which is equal to twice the 
number of revolutions in the same time; 
and J. H. P. the indicated horse-power. 
Then for finding P we have the following 
formula: 
> | At ae 33,000. 
be OL 
To illustrate: The diameter of the cylinder 
is 14 inches; stroke, 1.5 feet; number of 
revolutions per minute, 150 ; indicated horse- 
power, 105; find the mean effective pressure. 
Remembering that the area A of the cylin- 
der is 153.94 square inches, and the number 
of strokes equal to 150 x 2 300, and 
then substituting for the symbols their 
values, we have, 
P= 105 x 33,000 
1.5 x 1538.94 x 300 
per square inch. 


50 pounds 


(321) Apprentice, Topeka, Kan., writes: 
Please inform me if there is any formula by 
which the speed of a ship can be calculated 
from displacement in tons, length, beam, 
draught, and the indicated horse-power. A.— 
The following rule has been used for many 
years by shipbuilders. It is still used by 
naval architects, and it is not altogether set 
aside by any, as in experienced hands it 
forms a good check on the newer methods, 
and can be used by itself with fewer data 
than are required when rules based on 
wetted skin are employed. Multiply the in- 
dicated horse-power by a constant; call this 
product A. Square the displacement in 
tons, and find the cube root of the result. 
Divide product A by the cube root found as 
above; the cube root of this last quotient 
will be the speed in knots per hour. This 
rule is expressed in symbols as follows: 


| Bl és ee a 
8 


Vv D 

in which S denotes the speed in knots per 
hour; ) the displacement in tons; and C 
the so-ealled constant; its value depends on 
the length of ship, shape of lines. and speed. 
For instance, for ships 400 feet long, tinely 
shaped, running at a speed of 15 to 17 knots 
per hour, the value of Cis 240. For ships 
under 200 feet long, fairly shaped, running 
at 9to 10 knots per hour, its value is 200. 
Consequently the usefulness of the rule de- 
pends on the information in the hands of the 
user, and on his discretion in choosing the 
value of the constant (. To _ illustrate: 
What will be the speed of a boat 35 feet 
long, fairly shaped, displacement 9 tons? 
The indicated horse-power is 25. In this 
case we may adopt a value of 200 for C. 
Now substituting for the symbols in the 
formula their values, we have: 
25 « 200 5,000 
. 4.32 
a/ 9 

1,159, which is the cube of the speed. 
The cube root of this is nearly 103, which is 
the speed in knots per hour. 


i 
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(322) B. B., Cedar Keys, Florida, writes: 
In looking over a back number of the 
AMERICAN MACHINIST I came across a ques- 
tion asked by myself. The question was: 
In banging a boiler 30 inches diameter, 36 
feet in length, at what distance from each 
end should the hanger straps be placed, so 
as to equalize the stress, using only two 
hangers?. You say one-quarter of the whole 
length of boiler, that is, 9 feet from each 
end, not taking into account the weight of 
head, etc. The answer did not satisfy me, 
nor am I yet convinced that it is right. 
Now, it appears to me that the strength of 
the boiler between the hangers should be 
taken into consideration, thus placing the 
hangers nearer each end, but what distance, 
I don’t know, and this is what I wish to 
know. If the boiler, which is 36 feet in 
length, was parted in the middle, then we 
would place the straps 9 feet from each end, 
but as it is joined together, it looks to me 
as if there would be a difference. As far as 
I know, the one-quarter distance is the 
general rule, but I believe it to be wrong. 
A.—In practical cases of this kind, we may 
assume that the boiler does not sag or de- 
flect between the hangers. Under these 
conditions, the answer as given is correct 
You agree that, if the boiler is parted in the 
middle, the hanger should be placed in the 
center of each section ; if the ends of the 
section do not deflect, then the mere fact of 
joining the section cannot make any differ- 
ence to the stress. In practice, this deflec- 
tion is so small that it may be neglected. 
2. What is meant by the highest forge heat? 
For example, ‘* Nickel melts at the highest 





forge heat.” A.—The term highest forge 
heat is very indefinite. We should under 
| stand it to mean the greatest heat obtain- 
}able in an ordinary forge. 3. The question 
is often asked: Does a crosshead of an en- 
| gine stop in passing the center? Of course 
|it is generally agreed upon that it does. 
| But is the duration greater when the engine 
| is running at a slow than at a faster one? I 
| maintain that there is no difference, and 


that I doubt if the time could be measured. 


My friend says there is. Which is right ” 


MACHINIST 


much valuable time has been wasted in 
arguing on this subject, which, even hada 
satisfactory conclusion been arrived at, is 
of no practical importance. 


(323) C. P. S., 





way to find the center of an engine. A.- 


Fig. 1; all points in this are should of course 


shaft. Place the crank at any convenient 
distance A above the center, and from any 
convenient fixed point @ on the floor, or 
frame of engine, and with a tram 7’ mark 
off a point don the are 4 ¢,; also, while in 
this position, scribe a line /7 on the crosshead 


and guides. Turn the crank below the 
center; this will cause the line //7 on the 


crosshead to move away from its mate on 
the slide, and finally return to it; when both 






ae ae 


is on a 











are again in line, stop turning the crank; it 
will then have the position as shown at A in 
Fig. 2. From the fixed point @, and with 
the tram 7’, mark off a point ¢ on the are /e. 
With the dividers find the point / midway 
between e and d; and turn the crank 
that the point of the tram will be on the 
point 7, as shown in Fig. 3; the crank will 
then be on one of its dead centers. Ina 
similar way the other dead center is found. 
One precaution is necessary in turning the 
crank to its dead center—move the crank a 
little above the center, and then back until 
the point f coincides with the end of the 
tram. The reason for this to make the 
crank-pin press against the same brass for 
all positions of the crank, so as to obviate 
any error that might arise from looseness in 
the crank-pin and crosshead pin bearings. 
2. How can I compute the work done by a 
condenser? A.—The work is computed 
from the indicator card; the area below the 
atmospheric line represents the work done 
by the condenser. Although it is customary 
to credit the condenser with this amount of 
work, it should be taken only as an approxi- 
mation, as it is neither theoretically nor prac. 
tically correct, because it assumes that if the 
engine was run non-condensing there would 
be no back pressure, which is not so, and 
which in such calculations would so far as 
it goes, not give the condenser sufficient 
credit. It is also assumed that the conden 
sation in the cylinder would be the same 
whether the engine was run condensing or 
non-condensing, which also is not true, and 
which would tend to credit the condenser 
with more than its due. The compression is 
also different in the two instances, which 
further complicates the comparison. The 
only intelligible comparison that can be 
made is to run the engine with the load in 
one instance equal to that in the other, 
which will show exactly the work done by 


sO 


IS 


the condenser. 3: How can I find the fric 
tion of an engine? A.—Take acard while 
the engine is running without the load; 


this card will represent the friction of the 
engine. 











Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach ua not 'ater than 
Saturday morning for the ensuing week's issue. 


Gear Wheels. 

Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N. Y 

Shafting Straighteners. J. H. Wells, Tampa, Fla 

N. Y. City Bolt & Nut Co., Limited. 

‘*Bradley’s Power Hammers, the best in the 
world.”’ 20 sizes. Bradley & Co., Syracuse, N. Y. 

Drop Presses, Punches and Shears, Williams, 
White & Co., Moline, Ill, manufacturers, 

’attern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St., New York. 


George B. Grant See p. 20. 





Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St., N. ¥ 
Ice and Refrigerating Machines, 170 sold, and all 


, Mich., writes: Kindly | 


inform me through your columns the best | Meriden Machine Tool Co.. 


fly wheel describe an are $c, as shown in| 


| Co., 


Upon the side or face of the crank disk or | 


| 


be at an equal distance from the center of the | 


Selden Packing for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt St., N.Y 

Wrist-Pin Pedrick & Ayer, Philadel 
phia, Pa. 

Horizontal and Radial Drilling Machine. Pedrick 
& Ayer, Philadelphia, Pa. 

Light Special Machinery and Tools to order. 
Meriden, Conn. 


Machines. 


The 


$13.00 I. Dea L. Drawing Stands. The original. 
Send for postal. ’. 8. Rogers, Troy, N. Y 

Headquarters for Star Hack Saws, Miller's Falls 
93 Reade Street, New York 

S. A. Smith, 23 So. Canal St., Chicago, Il, agent 
for Appleton Mfg. Co.’s Emery Grinding Machinery. 

Grimshaw’s Pump Catechism. $1.00 postpaid. 
Theo. Audel & Co., 91 Liberty St., N. Y. Catalogue. 

Audubon Machine Works, New Haven, Conn. 
Electrical work, superior facilities. Builders of ma- 
chinery, heavy and light. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete 

For the latest improved Eccentric Hook, Con- 
necting Rods and Stub Ends, address T. C. Dill Ma 
chine Company, Philadelphia, Pa. 

S. W. Card & Co., Mansfield, Mass., make every- 
thing in the line of Taps and Dies. S. A, Smith, 28 
S. Canal St., Chicago, Western Agent. 

For the Latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 188 Jack- 
son St., Chicago, Il. 

“fwenty Years With the Indicator,’’ by Thomas 
Pray, Jr. 10,100 sold. Price, $2.50. Order of book 
seller; take no other. 

Hydraulie Press, Steam 
Cutting and Stamping Dies, etc. 
J. RoR. Avenue, Newark, N. J. 

self-adjusting Hand-Screw for Pattern and Cabi 
net Makers, Wood Workers, etc. Sample by mail 
for 50 cents. Wm. H. Denney, Lancaster, Pa. 

N. Y. City Bolt & Nut Co., Limited, 88 and 35 Des 
brosses St.. N.Y. City, manufacturers of Machine 
Bolts of every description, Write for estimates. 

Upright Drills and Iron Planers, for immediate 
delivery; prices reasonable. KE. Snyder, Worces- 
ter, Mass. 


Tables, Accumulator 
S. Hartley, 245 N. 


25/" “Only Drill Press built on 

Sz | *Ko-rekt’ principles, 

37’ even if they come from Jersey.” 

42// Gould & Eberhardt, New Ark, N. J. 





DuBois & DuBois, Patent Attys., 715 1ith St., Wash 
ington. D.C., procure first-class patents. Send stamp 
for illustrated pamphlet, ** March of Invention,” con 
taining valuable information, and list of references 

Books for Machinists and Engineers. Send 
our large Book Catalogue, Just published. 
tains works on every practical subject 
W. Henley & Co., 150 Nassau Street, N.Y 

Every draftsman needs one, The Engineer's Sketch 
Book of mechanical movements, appliances, devices, 
contrivances,ete..by T.W. Barber. 1,936 illustrations, 
8vo , cloth, $38. Catalogue of books on mech. subjects 
free. E & F.N. Spon, 12 Cortlandt St., New York 

De Lamater Screw Propeller Wheel, made only by 
The Samuel L. Moore & Sons Co , Elizabethport, N. 
J., who have purchased from C. H. De Lamater & 
Co., New York, all their patterns, books of record, 
gauges, ete. Location and equipment well adapted 
for Heavy Steamship Repairs. 

Club Rates.—If no one is getting up a club for the 
AMERICAN MACHINIST in your town or gstablish 
ment, send for Circular of New Club Rates, and try 
it yourself. Address AMERICAN Macuinist, 96 Ful- 
ton St... New York. 

* Binders’ for the AMERICAN MACHINIST. Two 
styles—the ‘Common Sense,”’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
“New Handy,’ mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. American Ma 
chinist Publishing Co., 96 Fulton St., New York. 
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“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required caleu 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2, 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York 











A 
Ill. 

There is talk of establishing a 
North Waldoboro, Me 


Stockton, 


woolen-mill is to be established 


at 


woolen-mill at 
An addition to the eleetric light 
plated at Gainesville, Ga. 
J. W 


his saw-mill at Gorman 


plant is contem 


Daniels will put additional machinery in 


Tenn. 
J. A. Stone & Son, wool sorters, Cleveland, Ohio, 


are to add new machinery soon 


The Arrow Rock Machine Shop Company has 
been organized at Marshall, Mo. 

The Winsted Edge Tool Company, Winsted 
Conn,, is to add new machinery 

T. S. Hardage & Co., of Kensaw, Ga, will add 


new machinery to their excelsior works 

The Anderson (Ind.) Rolling-mill Company, capi 
tal stock $100,000, has been incorporated. 

The citizens of Duiuth, Minn., are raising a bonus 
of $125,000 for a steel plant at that place 

The 
Carrollton, Ga., 


Light and Power at 


intend enlarging their plant. 


Carrollton Company, 
An addition will be built this fall to the works of 
the Athol Machine Company, at Athol, Mass, 
The Georgia 
machinery at its cotton-mill at Whitehall, La. 


Manufacturing Co. is to put in new 


An iron foundry and machine shops are reported 
as started at Anniston, Ala., by R. J. 
A St Louis (Mo.) capitalist contemplates estab 


lishing an electric light plant in Batesville, Ark, 


Saywell, 


{ new engine and boiler will be added to the 
plant of the Woolen Company at Kezar Falls, Me 
The MceKenny Machine Company, of Baltimore, 





Md., will start their shop at Sequachee, Tenn., in a 


A,—This has been a matter of dispute, and | successful. David Boyle, 521 Monroe St., Chicago, Ill. | few days 
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The 
once rebuild its finishing department, recently 
burned. 

It is stated that a St. Louis (Mo.) party contem 
plates establishing a cold-storage plant in Hunts 
ville, Ala. 

WoT 


as to 


Muldon, Miss., 
new machinery in their 


Evans & Co., 
put 
cotton gin. 


grist-mill 


The Maryland Bolt and Nut Company, capitalized 
at $100,000, have filed articles of incorporation at 


Baltimore, Md. 


The Maist & Gorten Machinery Mfg. Company 
have been incorporated at Warsaw, Ind., with a 
capital of $25,000. 

The power plant at Nashville, Tenn., is to be 


generally renovated. The power will be 


to quite an extent. 


Fair & Day will, it is stated, put additional ma 
chinery in their iron foundry and machine shops at 
Chattanooga, Tenn. 


The business men, of Georgetown, Ky., are organ 
izing a company to introduce electric lighting and 
power into the town. 


Watts Bros. contemplate erecting a Bessemer 
converter in connection with their present plant at 


Middlesborough, Ky. 


The Vernon Light and Power Company, Talla 
poosa, Ga., will, it is.stated, double the capacity of 
its electric light plant. 


The Ohio Wheel and Foundry Company have 
been incorporated at Toledo, Ohio, where opera 
tions will be carried on. 


It is rumored that a syndicate of Boston capital 
ists are to establish an electric lighting and rail 
way plant at Dayton, Tenn. 

A $300,000 stock company will, it is reported, be 
organized for the purpose of 
cotton-mill in Huntsville, Ala. 


erecting another 


The board of park commissioners, Baltimore, 


Md., contemplate the establishment of an electric 
light plant in Druid Hill Park. 


It is reported that the Cleveland Rolling-mill 


Company, of Cleveland, Ohio, have completed the | 


plans for a new blast furnace. 

The machine shops of G. H. Osbourn, at Clarks- 
burg, W. Va., which were reported last week 
burned, will be rebuilt at once. 


as 


The board of trade of Rome, Ga., is working for 
a $500,000 cotton factory which Boston capitalists 
talk of locating in that section. 


A Pittsburgh (Pa.) iron company is investigating 
with a view of removing its iron works to the vi 


cinity of Gudger’s Station, Tenn. 


Endeavors are now being made for the organiza 
tion of a $25,000 to $50,000 stock company, to erect a 
cotton-yarn- mill at Elberton, Ga. 

Granger & Jones, Arcadia, Fla., will, it is 
ported, erectan additional building at their novelty 
works, and put in new machinery. 


re 


An iron bridge, 60 feet wide, is planned to be 
built over the railroad tracks of the Louisville & 
Nashville Railroad at Decatur, Ala. 


A stock company, of which J. T. Maxon is secre 
tary and treasurer, is to establish an iron foundry 
and machine shop at Asheboro, N. C. 


There is talk of a new iron foundry at Henderson, 
Me , to make castings required for locomotives and 
cars on the Canadian Pacific Railroad. 

The Alleghany Mining and 
pany are reported to have decided to build a roil 
ing-mill and nail-mill at Clifton Forge, Va. 


Development Com 


court of Helena has decided 
to buiid an iron and steel bridge over the San An 
tonio River, opposite Panna Maria, Texas. 


The commissioners’ 


Mason, Ford & Company are reported as having 
bought the $100,000 pump works of the Metcalf 
Manufacturing Company, at Eddyville, Ky. 


The Board of Public Works, Nashville, Tenn 
has recommended that the city put in its water 
works an additional pump, at a cost of $82,500. 


An electric power plant will be established at 
Lynchburg, Va., to operate the electric railway 
being constructed by the Rivermont Company. 
at Pulaski City, Va., in 
which Chicago parties are interested, to establish 
a galvanized iron works plant: capital, $200,000. 


A movement is on foot 


Negotiations are pending for the establishment 
of a machine shop and an overall factory in Hunt 
ington, Ark, A. S. Raymond can give information 


The Thomson-Houston Electric Company, of 
Boston, Mass., is investigating with a view of 
erecting an electric light plant in Arkansas City, 
Ark. 


M. H. George, P. G. Bowman and G. R. Harsh, 
have incorporated the George Car Coupler Com 
pany, at Birmingham, Ala., with a capital stock of 


$250 000. 


A third large cotton factory will be built at 
Huntsville, Ala., and the the present Huntsville 
cotton factory will double its capacity to 20,000 


spindles. 
The Southern Steel Company, Birmingham, Ala, 


held a meeting on July 8th, to consider the 
crease of its capital stock from $100,000 


in 
to 


$1,000,000, 


Alabama Rolling mills, Gate City, will at 


are reported 


increased 


and 





AMERICAN MACHINIST 


New machinery, including about 5,000 spindles, 
is to be placed in the cotton-mill owned by the 
Lynchburg (Va.) 
Company, - 


Cotton-mill and Improvement 

A joint stock company has been organized at 
Comanche, Texas, with a capital of $50,000, for a 
foundry and machine shop, to be erected in the 
near future 

Northern parties are investigating with a view 
of establishing in Fernandina, Fla., car wheel works, 
iron and brass foundry, marine railway and ma- 
chine shops. 

The Columbian Scale Company, of Chicago. has 


been incorporated, with a capital stock of $200,000. 


Incorporators are: E. M. Titcomb, G. F. Kimball 
and M L. Osgood. 

C. H. Tise will establish machine works at Win 
stop, N. C., to manufacture pump well fixtures, 
lete. Contract has been let for building, three 


stories high, 30x120 feet. 


The Canadian Pacific Railway Company will 
erect a machine shop at Henderson, Maine, for re- 
pairing the rolling stock of the road. An iron 


foundry is also contemplated. 

Frank Congra, of Groton, N. Y., is reported as 
investigating with a view of purchasing and oper- 
ating the works of the Decatur Bridge 
Company, New Decatur, Ala. 


bridge 


The Glasgow Iron Company, of Pottstown, Pa., 
is about to remove its entire plant to a point in 
the western part of that town, lying between the 
teading and Pennsylvania R wilroads. 

The La Grange Mills, La Grange, Ga., have, it is 
stated, received contract for lighting the city, and 
will at once proceed to improve its electric light 
plant by the addition of an arc light outfit. 

The London Coal and Iron Company, capitalized 
at $150,000, have filed articles of incorporation in 
New will carried at 
Ducktown, Tenn., and Middlesborough, Ky. 

Carnegie, Phipps & Co., of Pittsburgh, Pa., are 
said to be negotiating for a purchase of the Co 
Iron and Steel Co.’s plant at Uniontown 
The transaction will represent over $500,000. 


Jersey. Operations be on 


lumbia 


The Detroit (Mich.) Combination Tool Company 
has been incorporated; capital, $25,000; incorpora- 
tors, A. J. Greene, W. R. Elliott, H. B Elliott, John 
D. Pigott, Edmund Daniel and Robert Sutherland. 

The Thompson Electric Welding Company, of 
Lynn, Mass, have putin their works a 50-pound 
Hackney power hammer, fitted with special dies 
for knocking down burr on pipes and bars after 
welding. 


The J. Morton Poole Company, of Wilmington, 


Del., is erecting a large addition to its machine 
shops. The addition is 150x80 feet, built of iron 


and briok, with a slate roof, and will be practically 
fire-proof. 

The Valley Iron Works, of Williamsport, Pa., 
about to remove its entire plant to Lynehburg, Va., 
where it is erecting extensive works, Hereafter 
it will be known as the Valley Engine and Machine 
Company. 


is 


Cc. E. Buek and J. E. Bacon, of Chattanooga, 
Tenn, and A. B. Peterson, of Chicago, Ill, have 


| recently organized the Frictionless Metal Company 





and established friction metal works at Chatta- 


nooga, Tenn. 


There is water-works agitation in Union City, 


Pa.; Palatka, Fla ; Foxboro, Mass.; Reading, Pa.: 
Miian, Texas; Colfax, Wash.; Therold, Ont ; New 
Britain, Conn.; Sheridan, Ill; Lexington, Va.: 
West Union, lowa. 

Harry Guenther & Bro. and Mr. Selden have 


organized, at Owensboro, Ky., the Owensboro Hot 
Water and Steam Heating Company, and propose 
to do a general business in hot water and steam 
heating apparatus. 

The National Manufacturing Company has filed 
articles of incorporation at Seattle. Wash. The 


| capital of the company is $250,000, and its object 


erecting another addition to its mammoth 


the manufacture of railroad cars, agricultural and 
mining machinery. 


The W. D. Wood Company, of McKeesport, is 
works 
there for the making of sheet-iron. The company 


gas for fuel, and will 


works in operation 


uses its own soon have its 


It is stated that H. L. McKee is negotiating with 
English capitalists for the establishment of car 
works in Selma, Ala. It is proposed to organize a 
$500,000 stock Company, operations to begin when 
$100,000 is subseribed, 


The Standard Air-brake Company, of East St, 
Louis, has been incorporated, with a capital stock 
of $400,000, for the manufacture of mechanical ap- 
pliances ; incorporators, George E. Paul, Frederick 
Wesemann and Chas. M. Linhart. 


The Enterprise Construction and Supply Com- 
pany, Limited, incorporated at New 
Orleans, La., for the buying, selling and manufac- 
turing of electrical and other machinery and sup- 
plies. The capital stock is $50,000. 


has been 


A company is about to be formed by Boston capi- 
talists, to push the manufacture and sale of the 
Emerson car-heating apparatus at Springfield, 
Mass. Theamount of capital stock has not 
decided, but will be at least $500,000 


been 


The Goubert Manufacturing Company, 32 Cort- 
landt New York, publish two illustrated 
circulars, one on the use of feed-water heaters, the 
other as to means to be employed in furnishing dry 


street, 


steam to an engine or for other purposes 





| 
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L. S. Bent, F. W. Wood, E. C. Felton and others 
have incorporated at Sparrow’s Point, Md., the 
Maryland Steel Company, of Baltimore County, to 
manufacture iron and steel, build ships, develop 
mineral deposits, etc. The capital stock is $1,000,- 
000. 

A company has been formed at New Albany, 
Ind., with sufficient capital for operating the steam 
forge and rolling-mill which recently suspended 
operations at that point. It is said that work will 
be commenced at once on a much larger scale than 
heretofore. 

The Southern Electric Company has been incor- 
porated at Lynchburg, Va., with C. P. Poole, presi- 
dent, and C. W. Poole, vice president, for the pur- 
pose of manufacturing electrical apparatus. The 
capital stock is to be not less than $5,000, nor 
more than $25,000. 

The Swett Car Wheel and Foundry Company has 
been organized at Saco, Me., forthe purpose of 
manufacturing car wheels, etc. The company has 
a capital of $250,000, and its officers are: Presi- 
dent, George W. Swett, of Troy, N. Y.; treasurer, 
Fred. W. Swett, of Troy, N. Y. 


The proposition of Dr. Charles J. Eames, of 
Pittsburgh, to build an iron and steel plant on San 
Diego Bay, near San Diego, Cal, of 100 tons daily 
capacity, for a subsidy of $200,000 in cash and land, 
has been accepted by the Chamber of Commerce of 
that city, and a committee appointed to perfect the 
plans. 

Over $100,000 has been subscribed to the stock 
of the newly organized Atlanta Iron and Steel 
Casting Company, and the erection of a foundry at 
Atlanta, Ga., will begin about July ist. The com- 
pany propose to manufacture malleable iron cast- 
ings of all kinds, and convert them into steel by the 
Bates process. 

The Denver Steel Company is preparing to erect 
its plant. The company has closed contracts for 
the control and operation of several sections of 
iron and coal lands, principally in the southwest- 
ern part of the State, in the Gunnison country. It 
is announced that some good Bessemer ore has 
been discovered. 

The East Lebanon Iron Company has been formed 
at East Lebanon, Pa., to erect a rolling-mill at that 
place. The capital of the company is $100,000. N. 
E. Legat is president, and the remainder of the 
directory is composed of H. O. Nully, James E. 
Legat, J. R. Beckley, Daniel 8S. Light, J. B. Irish 
and H. T. Atkins. 

The establishment of car works at Beaumont, 
Texas, has been definitely decided upon. The citi- 
zens have guaranteed a bonus of $50,000 and the 
plant will be built at once. The capitalists that 
are behind the project are said to have paid up 
capital stock of half a million. Five hundred men 
will be employed. 

The Frank Woodman Machine Works, of Charles- 
ton, and the Lucadoe & Jager Foundry, of Elk 
City, have been consolidated, and will be located 
at Elk City, W. Va. The new concern will occupy 
a piece of ground donated by the Elk City Im- 
provement Company, and will manufacture coal 
and other light cars. 

The Springfield Car and Foundry Company, Spring- 
field, Mo., whose works were destroyed by fire on 
April 18th, have already rebuilt almost their entire 
plant, on a much larger and more substantial scale 
than before, and now have one of the most com- 
plete and well equipped shops inthe West. Their 
molding-room is 75x176 feet. 

The New Home Sewing Machine Company, at 
Orange, Mass, are to erect at once a four-story 
brick building, 250x50; a two-story brick building, 
106x50; and a brick office, 60x50; also an addition, 
40x35, to their stable. Their seven water wheels 
will be increased to eight. The old dam on the 
Millers’ River will be blown out, and a new dam 
built. 

The Middleton Car Spring Company, of Phila- 
delphia, is soon to remove its plant to Harvey, IIl., 
near Chicago, and will occupy a tract of eight 
acres north of 155th street. This company has a 
capital stock of $100,000. The officers are: William 
J. Watson, president; Nathan Middleton, of Phila- 
delphia, vice-president, and James B. Quirk, secre- 
tary and treasurer. 

The Botsford Steam Car Heating Company will 
soon complete the removal of its works to South 
Akron, O. The plant is to consist of two buildings, 


| one a brick structure 100x800, two stories high, and 


a frame building 46x60. The company will manu- 
facture brass goods, car heating appliances, boil- 
for house-heating purposes, railroad cattle 
guards, railroad and gray iron castings. 


ers 


The Toronto and Nebraska barb wire concerns 
have consolidated, with a capital stock of $200,000, 
and will establish a plant in Denver. The consoli- 
dation is styled the Colorado Barb Wire Manu- 
facturing Company, and will shortly begin opera- 
tions. Seven buildings will be erected, at a cost of 
about $60,000, and it is expected that before the 
first of August the machinery will be in operation. 

A company has been organized in Pittsburgh, Pa., 
for the manufacture of razors, surgical instruments 
and high grade edge tools generally. The incorpo- 
rators are A. H. Church. R. D. Nuttle, John T. 
Wheeler, J. G. Ihmsen and H. Watts, and the con- 
cern will be known as the Sterling Razor Company. 
They say they can get steel in Pittsburgh good 
enough for any purpose to which it is at present 
put. 

The Kingsley Foundry Company, of Lorraine, 
Ohio, have commenced building operations upon 


their 20-acre purchase at Hammond, Ind. Five 








structures will be put up, at a cost of $100,000, work 
on the foundations of the main building, to be 
200x85 feet. being now in progress. Besides this 
building there will be a boiler, engine, pattern-mak- 
ing room, and office buildings. All the buildings 
will be of brick. 

Beaman & Smith, Providence, R. I, designers and 
builders of machinery and tools, have recently 
issued a very neat illustrated catalogue showing in 
part the tools—lathes, milling machines, ete.—that 
they manufacture. In addition to cuts and de- 
scription of machines, the catalogue contains a 
table of cutting speeds, horse-power of belts, and 
a formula for cutter lubricant. The catalogue is 
the first issued by this company, and is of the kind 
likely to be preserved. 

The Muskegon Car Company, of Muskegon, Mich., 
which closed its works some three months ago, 
has been reorganized by the creditors, under the 
name of the West Michigan Car and Machine Com- 
pany, with a capital stock of $250,000, of which 
$125,000 is taken by the creditors and $50,000 by the 
Chicago & West Michigan road. The directors are: 
C. M. Heald, of Grand Rapids; S. A. Fuller, of 
Cleveland; C. H. Hackley, H. Park, L. Kanitz, J. J. 
Howder, and W. 8S. Wood, of Muskegon. 

New Castle, Pa., is to have a new steel plant. 
Capital stock to the amount of $265,000 has been 
subscribed, and the final arrangements for starting 
the erection of the mills are now being made. It 
will have a capacity of 400 tons of steel per day, 
and will employ between 200 and 300 men. One- 
half of the product of the new plant, it is said, will 
be consumed by the rod-miil at New Castle, and 
the pig-iron te be used will be produced by the 
furnace at the same place. Operations will begin 
early in July for erection of the plant. It is said 
that at first two 5-ton converters will be erected. 

The Watts-Campbell Company, Newark, N.J., ap- 
pear to be going right along increasing their facili- 
ties for doing work bythe addition of buildings 
and tools. Those who remember these works a 
few years ago would find but little now to remind 
them of the old shops. The steam engine work of 
the firm has tended largely of late to compound 
engines. Still we noticed in a recent visit to the 
works that they are filling orders for a good many 
simple engines, mostly in the smaller sizes, the 
largest, as we remember, being a 20'’x48 ’, and the 
smallest a 75 horse-power. In compounds we noted 
a 26” and 48”, stroke 72’’, cross compound; a pair 
twin tandem compounds, 22’ and 40’’, stroke 60’; 
a pair of cross compounds, 24” and 44’, stroke 48’; 
a pair of 20’’ and 36’’, stroke 48’’, cross compounds; 
a pair twin tandems, 18''x32"’, stroke 48’; a 16’ and 
29’, stroke 42’, tandem compound. For one of 
these engines they are making a band wheel 28 feet 
diameter, 90’’ face, turned for three belts. 
ope 

The Brown & Sharpe Manufacturing Com- 
pany, of Providence, R. I., issue the follow- 
ing, addressed to their patrons : 

Our works will be closed from August 3 
to 15, inclusive, for annual vacation and re- 
pairs. Please bear this in mind in connection 
with any orders you have in contemplation. 
The office will be kept open as usual, and 
all orders will be promptly filled for ma- 
chinery or tools described in our catalogue, 
and usually kept in stock. 

It has always appeared to us that mechan- 
ics who work regularly through the year 
stand in need of a short summer vacation 
quite as much as any class of workers. 
And it appears that the plan adopted by 
the above-named firm to see that they get 
it is a very sensible one; probably on the 
whole best for the men and best for the com- 
pany. 
ments where the character of the work will 
not admit of this, but the plan might be fol 
lowed much more generally than it is, to the 
benefit of all. 

Mr. Charles H. Cramp is authority for the 
statement that it is entirely out of the ques- 
tion for an American shipbuilder to dupli- 
cate exactly a British ship or to follow out 
British specifications and plans, 
American vessels are in advance, and there 
is no comparison when the outfit of the ves- 
sel is considered. Another point he makes 
is the fact that when foreign shipbuilders 
are asked to duplicate an American ship, or 
build entirely on American plans or meth- 
ods, they always ask as much as American 
builders. This has been confirmed by evi 
dence furnished by Mr. Cramp, and the 
whole summing up means that a contract for 
an inferior vessel will not be undertaken 
here on competitive terms, but that 
shipbuilders stand ready to duplicate first- 
class steamers at the same cost of construc- 
tion as abroad.— Marine Journal. 
lire 





There are, of course, some establish- 


because 


our 


Dr. Hermann Wedding, a German author 
ity, estimates that the total production of 
finished iron in the world in 1888 was 18, 


| 652,000 tons, in the production of which 


23,550,000 tons of pig iron were consumed 
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Models for Drawing. 

Teachers of mechanical drawing often | 
find it to bea difficult matter to impress 
upon the minds of young learners the prin- | 
ciple involved in making a working draw- | 
At least two views, and frequently 
more than two of an object are required to 
show its whole form; and to make the draw- 
ing intelligible the different views should 
ot be placed haphazard anywhere on the 
paper, but they should have correct relative | 
positions to each other, The outlines of ob- | 
iects and the position of the different views 


in 


ire governed by well-defined principles, and 
if there 


if these are thoroughly understood 


should not be any hinderance to a rapid | 
. : | 
progress in the study of mechanical draw- | 


AMERICAN 


latter were William Sellers & Co., whose 
bid was considerably below any other, and 
they will probably receive the contract if 
their modifications of the design and speciti- 
cations are approved. 





Church’s Double-Speed Indicator. | 
| 






MACHINIST 


| 

who, at the same time, keeps abreast of | 
what others know and do in the direction of 
subjects relating to the course. Any de-| 
sired information can be had from the In- | 
stitute, or from William H. Weightman, | 
Columbia building, Broadway, N.Y. 
There is no time to spare in making the | 


necessary arrangements for this course, 
and as we have previously intimated, every | 
steam engineer—young or old—should 
look at the advisability of taking part. 
While, as we have said, the cost is merely 
nominal, it is not a matter of charity; and 
any enginecr who attends this course may 


11 


to revise matter pertaining to machinery, so 
that it would be intelligible, instead of sim 
ply ridiculous. 
——egbeo—_—__—_ 
A Protest. 





We have received the following 
Omaha, Neb. In to it can 
only say that, in our opinion, no eastern 


from 
reference we 
member of the association ever had a doubt 
| 

|that the Omaha members would do every 
; : 
|tated in the matter referred to. 


| 


thing that both justice and generosity dic 
Eastern 
men have seen too much of the great way 


The accompanying illustration shows a| feel assured that he is paying for what he|in which western men do these things 


speed indicator which in principle is the} 


same as those which have been in use for 


some time, but, unlike them, it is made | 


get 


s, although the price is mighty small. 
<2. 





Considerable excitement is caused by the 


ing. But frequently the most elementary | double-ended, the object of this being that, | belief that the Western farmers have de 
principles, although very easily understood 'no matter in which direction the shaft may | termined to lock up the year’s wheat crop 
by the advanced student, prove to be a| be running—whcether to the right or left— 


stumbling-block to young learners. Mr. N. 
©. Starks, superintendent of the Fuller & 
Johnson Works, Madison, Wis., has devised | 
a system of models which are admirably | 
adapted forthe use of beginners, and will 
aid them to grasp those principles of which 
a thorough knowledge is so essen‘ial at the 
commencement of the study. All the 
models of this system are constructed on the 
same principle, and the illustration here 
civen of one of the models will be sufficient 


to obtain a fair idea of the construction of | 


all. This model simply consists of a box, 
with the objects A, B, C, D, of which draw- 
ings are to be made, fastened to the inner 
face of one of the sides. The upper side 
and one of the vertical sides of the box are 


made to slide out. Fig. 1 shows a plan of 


the box with the upper side partly moved | 
out; and Fig. 2 shows the elevation of the | 
box with the vertical side partly opened, | 


thereby exposing to view the blocks A, B, 
(and D. The figures A,, B,, C,, D, drawn 
on the lid represent the plans of the blocks, 
just as they should be drawn on a regular 
working drawing; and the figures A;, By, 
(, and D, drawn on movable side /' repre- 
the elevations of the blocks. 
When these sides are closed the figures A,, 
B,, Cy, Dz will be directly over the blocks; 
and the figures A,, B;, C3, D, will be di- 
rectly in front of them. The principles 
which this model is intended to convey may 


sent same 


be briefly stated in the following order: 


First: To make a working drawing it may | 


movable sides 


obtain the 


that the 
then, to 


be assumed are 


transparent; 
the blocks are traced these sides of the 
box, just as we would do in making a trac. 


on 
ing of adrawing. Although this is nota 
very elegant way of expressing the under- 
lying principle of all mechanical drawings, 
the beginner will probably get a better idea 
from 


from this expression than one 


pressed in geometrical language. Second: 
This model also shows that one view must 
be directly over the other; for instance, the 
plan a bed of the block D must be either di 
rectly over or under the elevation g / 7). 
It will be noticed that the plans on 
the lid # are alike, therefore the plans with 
out the elevations do not show the complete 
forms of the blocks. On the 

the plans and the elevations combiaed g* 
Here, 


we see that at least two views of an 


Lastly: 


other hand, 


the complete forms of all the blocks. 
th 
object are necessary to show its whole form. 

Experience has shown that, with the aid of 
these models, shop boys or apprentices have 
imade rapid progress; and undoubtedly this 
system may be employed with equal advan 


n, 


tage in schools or anywhere else where the 
rudiments of mechanical drawing are taught, 

Mr. Starks has not yet offered these models 
for sale, but he will of course do so if there 
isa demand forthem. He take 
pleasure in answering any question in re- 
urd to this system. 


will also 


=> 

Bids were opened recently by the Navy 
Department for two forty-ton 
cranes to be used at the Brooklyn and Nor- 
folk Navy Yards, 


ree of these bidding on the Government 


traveling 


There were six bidders, 


lesign, while the other three bids were upon | 


lifications of this design. Among the 


or 
1g 


| 
| 


outlines | 
which make up the drawing, the edges of | 


ex- | 


| the graduations on the revolving wheels are 
made to read right by simply choosing and 
applying the proper end of the instrument. 
It will be noticed that there are two points 
on the worm spindle, either one of which 
| may be covered by the thumb-piece shown 
| while the other is in use, and thus the coun- 
ter is either right or left hand, as may be de- 
sired. 

In wheel 
records up to 100 there 
smaller wheel, which has ten notches, one 


which 
a 


the 
revolutions, 


addition to worm 


| is 
| 

| of these being moved at each revolution of 
The of the 
‘larger wheels are thus recorded up to 10, or 
Both points 
It 
\is being introduced by Church & Sleight, 
109 Fulton street, New York. 


‘the larger wheel. revolutions 
| . . 

1,000 revolutions of the shaft. 
are covered when the tool is not in use. 


aa 
The general executive board of the Knights 
of Labor Toledo, Ohio, as 
ithe next meeting place for the general as 


has fixed upon 


sembly. 


—-—- ome 


An Opportunity that Should be Taken 
Advantage Of. 


We learn that the class in steam engineer- 
for the term 1891-92, in the Young 
4 Bowery, will begin 


ing 


Men’s Institute, 222-224 


~~ 








| for exorbitant prices. 


After all, considering 
the present practice of the country, who can 


find fault if the farmers do take this course? | 


| ————__ > —___—__ 
| 
| 


|that, according to all precedent, ought to 
| kill them instantly, was recently exemplified 
jin the instance of a carpenter who fell from 
la height of five stories at Watertown, N. 


PX, 


How men can sometimes sustain a shock 


and sustained no serious injuries. 
-- - eae 

The Cunard steamer ‘ Servia,” which 
sailed from this port July 4, broke her high 
pressure crank-pin 





when a short distance 


from port, and had to be towed back until 


repairs are made. As is the case with all 
accidents to passenger steamers, this one 


caused considerable excitement among the 
passengers and their friends, though there 
was at no time any danger to speak of. 
The accident 
to the daily newspaper reporter to show 


has given an opportunity 


his usual knowledge of such matters, one 
of them announcing that ‘‘ the crank-pin is 
broken clean off at one side of the piston 
rod, and partially at the other side, but 
springs back into position with the force of 
the steel that itis made of, so that it remains 
in position.” The 
probably a college graduate, and quite a 
smart fellow in his way: he is not to blame 
particularly for not knowing that crank 
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work on the evening 
| tember 30, continuing 
Wednesday, April 27, 1892. 
| as for two or three years past, 
|supervision of Mr. William H. Weightman, 


of Wednesday, Sep- 


the work will be well done. 
to little 
steam engineers in New York and vicinity 
to attend It 
course, embracing in the way of 


go out of our way a 


this course. is an almost 


all the efforts of a thoroughly practical man, | to secure men knowing enough of mechanics 


up to the evening of 
This class will, | should know that there is no such thing as 
be under the 


‘and we need hardly say that under his care 
We are willing 
in advising 


free 
instruction 


anything els¢ 
but he 


pins cannot break off nor do 
‘‘at the side of the piston rod,” 


the ‘‘ force of steel.” 


There is some cause for wonderment that 


the great daily papers, which do not sto] 
for expense in most directions, will allow 
themselves to ridiculous every 
time an attempt is made to give an account 


be made 


event in which machinery is con 


It would seem to be aneasy matter 


of an 
cerned, 


writer of that gem is! 


ever to have had a 
the matter: 


suspicion of doubt in 


To the Members and Friends of the N. A. S. E.: 

Whereas, The National Association of 
Stationary Engineers, at their ninth annual 
convention in New York, September, 1891, 
selected the city of Omaha as a place for 
holding their tenth annual convention; and 

Whereas, At that time our delegates 
| pledged us and themselves that Omaha No. 
1, N. A. S. E., would see to it that the dele- 
gates and members’ would be fraternally 
welcomed and cared for; and : 





Whereas, It has come to our knowledge 
that certain parties, evidently enemies of 
the N. A. S. E. and the city of Omaha, 
have in underhanded ways sought to con- 
vey the impression that the Omaha econ 
vention would be a failure, through our 
inability to fulfill our pledges; therefore be 
it 

Resolved, That we, through the press 
convey to our brethren of the N. A. S E.. 





}and all interested, the assurance that the 
reports thus circulated are in every way 
|false. That Omaha No. 1, N. A. S. E- 


has made all necessary arrangements, pecu 
niary and otherwise, and is fully prepared 
to carry out to the letter, and’in a man- 
ner alike creditable to the association, the 
city of Omaha and the West, the pledges 
made in New York. And we request all 
concerned to give no heed to the assertions 
of unprincipled and irresponsible parties, 
who, for obvious reasons, lend 
to misrepresentation and deceit. 
(Signed) W. B. Austin, 
JoE A. WELZENBACH, 
W. B. Stark, 
N. Geo. Brusu, 
J. W. Marriuws, See.. 
Committee of Arrangements. 
Omana, Neb., July Ist, 1861, 


themselves 


| 


ape 
Notwithstanding that the Nicaragua Canal 
ought by all means to be an American. en- 





terprise, it seems doubtful if the money to 


| build it can be raised in this country. This 
money is not forthcoming, and it looks now 
jas if English capital would furnish the 


means for doing the work. The stock will 
be watered, of course, and in the end those 
who use the canal will pay from two to three 
times as much for the privilege as they ought 
to pay. 

—— ++ —__ 

Now it is believed that the Egyptians em 
ployed means for transporting ships over 
land 2,300 years ago; that is, they had ship 
railways, the tracks of which were made of 
polished granite. 

a 

It is suggested by an English engineer 
that engineering firms that are invited to 
put in tenders for work be paid for doing 
so, the firm receiving the order to deduct 
the sum paid for the tender, 





Machinists’ Supplies and Lron, 


NEw York, July 11, 1891. 

Iron—American Pig—A fair degree of activity 
pervades the market, and prices are well main 
tained. 

We quote: No. 1 Foundry, Standard Northern 
brands, $16 50 to $18; No. 2 18 selling at $16 to $17, 
and Gray Forge at $13.90 to $14.50. Southern brands 
of good quality are obtainable at $16 to $17.50 for 
No. 1 Foundry; and $15.75 to $16 for No. 2; and $14 
to $14.50 for No. 3. 

Scotch Pig—We quote at $24.50 for Coltness ; 
for Dalmellington; and $20.50 for Eglington. 

Copper—Very little is being done in Lake, and 
the prices are considered nominal. The outside 
figure is 18e. Arizona Ingot, 124c, to 18c¢, Casting 
copper is steady at 12c. to 124e. 

Lead—Not much is being done, for the reason 
that there is a failure to agree upon prices, hold 


Qo 
Oe~ 
» 


» 


ers seeming disposed to firmly maintain them 
Values are at about 4.50c. to 4.55¢., according to 


)| the quantity. 

Spelter—The market is still dull, there being no 
change in the situation worthy of note. Values 
are at 5c. to 5.10c. 

Tin—The recent advance has been maintained, 
and values here are at 20.35. to 20.40c. 

Antimony—The market is steady. 

We quote Hallett’s at 12¢. to 12e.; 
14c. to 1446c.; and 13c. for L. X. 

Lard Oil-- Prices are maintained at 52c 
City, Western at 5le 


| Cookson’s, 


to S8e 


for 
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“ Situation and Help" Advertisements only inserted | 
under this head. Rate 30 cents a line for each inser- | 
Copy should | 


tion. About seven words make a line. 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. 

~All round young machinist ; aged 21 years, de- 

sires change; will goanywhere. Fulton, Am. MAcH. 

Wanted—Two first-class die sinkers, steady em- 

ployment. Ottumwa Iron Works, Ottumwa, 

Wanted —First-class mechanical draftsman ; state 

experience, and wages expected. Springfield Em 
ery Wheel Mfg. Co., Bridgeport, Conn. 

Place wanted as superintendent or assistant; ex 
erience, designing and building spec 7 fal and regu 
ar machine tools. Adaress A. T. O., Am. MACH. 

Wanted—Opening by young man (25), college 

graduate, one year machine shop, one year drafts- 
man. Address Ford, AMERICAN MACHINIST. 

Mechanical engineer and designer wants position 

of responsibility ; extended general exp. in design 
ing mach’y.; best refs. Box 15, Am. MACHINIST. 

Sit. wanted as foreman; all-round exp.; black 

smith line, hammer & drop; also presses, die-hard- 
ening, &c.; good ref. J. L. R., Hartford, Conn. 
Wanted—Three pattern makers; those experi- 
enced on pump or engine work preferred. Deane 
Steam Pump Company, Holyoke, Mass. 

Wanted—A good mechanical engineer in a large 
manufacturing establishment. Address, with refer- 
ences, Post Office Box 1582, Philadelphia. 

Wanted mechanic ; 


A first-class all-round one 


who understands mill machinery pref. State wages, | 


references, experience. Steady, P. O. Box 672,N. Y. 
Millwright and engineer desires position in mill | 

or factory ; age 37; 15 years experience, 6 years as 

foreman. Brooklyn, AMERICAN MACHINIST. 
Wanted 


to take charge of new plant in East 
dress Box 346, Bristol, Tenn. 


First-class machinist with some money 
Tenn. 


Wanted—A first-class shuttle and attachment 
maker. Address Noble Sewing Machine and Man- | 


ufacturing Co., Weeping Water, Neb. 


Wanted—Preferably in or near N. Y. City, situa- 
tion as mechanical draftsman; has had large exp. 
in pattern shop and drafting-room; age 40; Al} 


references. Practical, AMERICAN MACHINIST. 
Wanted—To correspond with parties in need of 
a practical millwright and erecting engineer, or 


will take charge of a good steam plant; well up in 


steam machinery; Va. or Tenn. preferred ; age 30, 
married; best refs. Hustler, AMERICAN MACHINIST. | 


Wanted er, I 
gineer and machinist, who can operate a Miller & 


Bierce steam and hydraulic cotton compress suc- | 


also take charge of labor around the 
commencing August 15th inst.; 
Address, with references, 
Macon, Ga. 


cessfully; 
compress, 
$75 per month. 
Compress & Warehouse Co., 


Iowa. | 


Ad- | 


A sober, energetic young man, good en- | 


Salary | 
Union | 


Wanted—At Pittsburgh Locomotive Works, Pitts- 
burgh, Pa., a competent foundryman to take charge 
| of iron and brass foundries; must be active, entirely 
temperate, and thoroughly understand locomotive 
work; state salary expected, and give references. 
Wanted—A thoroughly competent man for super 
intendent of a manufacturing concern (in the West) 
| doing a general foundry and machine business, 
and employing 100 men; must be a good foundry- 
man, and well up in construction of machinery, 
| with ability to manage men; a good position to 
|right man. Address D. K., AMERICAN MACHINIST. 
| A mechanical engineer, now holding responsible 
| positionin a large manufacturing concern, desires 
| to make a change; experienced in modern econom- 
| ical methods of manufacture, and especially so in 
| producing machinery and its products in quanti- 
| ties, where jigs and duplicating machinery is re- 
| quired; also in the erection and testing of steam 
plants, and in operating them to their highest 
| economy, and in the manufacture of wire and wire- 
working machinery; will be pleased to correspond 
| with any party having a responsible position open 
who requires the services of a competent, energetic 
man. Address A. 8. M. E., care Am. MACHINIST. 


J. MISCELLANEOUS WANTS 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. 





Cheap 2d hd lathes & planers. S. M. York, Cc lev’d.O. 
Best Steel Flue Serapers. Kelley Co., Erie, Pa. 
Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 
Best Bolt Header in the world for $50. Address 
‘.. H. Baush & Sons, Holyoke, Mass. 
Wanted—Specialties to build for the 
| tri ide. Bluefield Iron Works, Bluefield, W. 


| Special leather and cement for 





‘. rn 


covering aed 


| no rivets required; local agents wanted. Crescent 
| Mfg. Company, Cleveland, Ohio. 
| 

Engine for sale; 55 H. P. Watts-Campbell slide 


will be sold cheap. F. 


N. J 


valve engine in good order; 
Berg & Co., Orange Valley, 


One Wright automatic engine for sale, in good 
condition; cylinders 15'’x32’’,. Can be seen at % 
Greenpoint avenue, Brooklyn. 


For Sale—Three 3-ton jib cranes. 20 ft. height of 
mast, swing in space of 35 ft. Can be seen in posi- 
tion until July 15th at works of The J. Morton 
Poole Co., Wilmington, Del. 


Wanted— Engineers to write for catalogue of all 
the latest and most valuable mechanical, scientific 
and electrical books which are given free with each 
barrel of the Pittsburgh Boiler Scale Resolvent. 
Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa. 


Wanted—An agent in every shop for the Ma 
chinist’s Hand Book of Practical Rules and Shop 
| Kinks; containing all the rules on screw cutting, 
figuring speed: a treatise on steam engines, etc. 
Sample copy 50c., leather binding 75ce. Address 
| Loetzer & Bynon, Sayre, Pa. 














The |) a 

Bradley |. i 
Cushioned) 
Hammers "° 


instantly changing length of stroke. 
cushions to absorb the concussion. 
right and Beaudry styles. 

BRADLEY & CO., SYRACUSE, N.Y. Branches at 
14 Warren St., N. Y., and 96 & 98 Sudbury St., Boston. 


Never Questioned. 


superiority of the Bradley Hammers has 
been questioned. Some think the price is a 


little high, but no other manufacturer furnishes 
as much. Anvil block made separate, not cast in 
one piece with the main frame. 
and strap, nota little crank pin. Slip sleeve for 


Wide eccentric 


Rubber 
Helve, Up- 
Send for catalogue. 





TEES. TUBES 
SMOOTH - COLD DRAWN 





John S.Leng’s Son & Co. NewYork. 


BOOKS FOR MOULDERS, 


West’s American Foundry Practice, $2.50 
West's Moulder’s Text-Book, 2.50 


Mailed and prepaid on receipt of price. 


JNO. WILEY & SONS, 


53 East Tenth St., New York. 


BEAMAN 
& SMITH 


PROV. R. I. 











7 
32,0 
>293 
r= 
zrgo 
z2° 
mom? 
. iad 





VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


STANDARD OIL CUPS. 
FOR HIGH 


ENGINES SPEED 
& MACHIN- 
DYNAMOS. ERY, 


A. J. WILKINSON & CO., 


184 Washington Street, 





ST 





THE DEANE 


OF HOLYOKE 


EAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASs. 





Vittsburgh, Pa. 
Chicago, Ills. 
New York, N. Y. 


TOOL & DIE STEEL 
of Uniform Quality and Great Strength. 








Improved Screw Cutting 
Foot and Power. 


Drill Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


THE SEBASTIAN-MAY C€0., 


167 to 175 Highland Avenue, 
MONTGOMERY & C0., 105 Fulton St., New York, Gen'l Agents. 


LATHES 


SIDNEY, OHIO. 








FINE TAPS, DIES, 


LIGHTNING AND GREEN 


PAT .SPIRA 





WILEY & RUSSELL MFG. CO., Greenfield, 


REAMERS, ETC., 
RIVER SCREW PLATES. 


Bolt Cutters, Hand and Power 
Drilling Machines, Punching 
Presses, Tire Benders, Tire Up- 
setters and Other Labor-saving 
Tools. Send for Price List. 


Mass. New York Agency, 126 Liberty St. 


L FLUTED. 





PRACTICALLY DEMONSTRATED. 


THE HACKNEY P 


OWER HAMMER 


is meeting with DESERVED SUCCESS, and an investigation as to its principle of operation and 


construction will convince any one beyond questi 
old fashioned-helve-rubber cushioned-leather 
sold to-day. All such old fogy and frail appliane 


and the purchaser gets for his money a vastly more 


That the **HACKNEY’ 
CALLY DEMONSTRATED, 
out the country who have used them. 


> is far ahead of any o 


Write for Illustrated Catalogue 


str: 


on of its superiority in every respect over the 
ip-awkward belt tightener power hammers 
es are done away with in the “HACKNEY,” 
EFFECTIVE and DURABLE HAMMER. 

ther power hammer in the market is PRACTI- 


and we have strong testimonial letters from leading firms through- 


with Description and Prices. 





THE HACKNEY HAMMER 


COMPANY, Cleveland, Ohio. 





ESSOPS STEE 


MANUFACTORY, 


WILLIAM JESSOP & SONS, LD./* 





For TOOLS, DRILLS, 
DIES, &C, 


All Kinds in Stock. 
Gold Medal, Paris, 1889. 





Chief American Office, 


JOHN ST., NEW YORK. 


SHEFFIELD, 


ENCLAND. | 91 





Montgomery & Co. 
Machinists’ Tools 
AND SUPPLIES. 

105 Fulton Street, 
NEW YORK CITY. 





FOR SALE. 


MACHINE SHOP 


Established eight years on D., L. & W. R. R.: 12,000 
inhabitants within radius of 3 miles. Some good 
specialties (not pers nted). Tools nearly new, all in 


first-class order ; land enough to suit purchase? ; 
shop enough to run 25 men, with good contracts in 
sight. Address Box 16, AM. MACHINIST. 





Universal Tool Grinding Machine 





ground on this 


er, than by 


any other method, 





B pling Osl[B «¢ 


OUL, O51B] 


aner Tools can be 
better ar 


ne, 
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GISHOLT MACHINE C0., Madison, Wis 





for inventions 
Litigation, 


procurea. 
Searches, Opin- 
ions, &c. Trade Marks, La 


BOSTON, MASS. 
T S bels, &c., registered. 


NOTA McG ILL, Attorney-at-Law, 


PAT 


J. 





TLANTIC BUILDING, WASHINGTON, D. C, 





WHEELER CONDENSER AND ENGINEERING WORKS, 





LIGHT WEIGHT SURFACE AND JET CONDENSERS, FOR STEAM YACHTS, ETC. 


93 Liberty Street, NEW YORK. 


Proprietors and Manufacturers of 


WHEELER’S 
Improved Patent Surface Condensers, 


ALSO THE 


Wheeler ‘‘ Admiralty” Condenser, 
With Patent Screw Glands. 


| The Wheeler-Lighthall Condenser, 
With Patent Waterproof Packing. 
SEND FOR PAMPHLET. 


ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 


Samples and Descriptive Price List Free by Mail 


We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States. 


HW. JOHNS MANUFACTURING (0, 


87 Maiden Lane, NEW YORK. 
























HW. JOHNS MFG.com 
i} 87 MAIDEN LANE, 
NEW YORK. 
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Wilmington, Del. 
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NICHOLSON FILE COMPANY, 


PROVIDENCE, RK. I. 





BCHOLSON PILE to 


FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 


TEBERLIN (RON BRIDGE CO, 


Office and Works: East Berlin, Conn. 














The illustration shown above is taken direct from a photograph showing the interior of an iron foundry 
designed and built by us for The Farrel Foundry & Machine .at Ansonia, Conn. The 
building is 120 ft. in width by 301 ft. in length. The central portion being 56 ft. 
wide, served by two hydraulic traveling cranes of 50 tons capacity. 

This is probably the best and most complete foundry for 
heavy castings to be found in the United States. 


Co. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 








AGENCIES: ; 
S. W. BOWLES, Jr., Western Mgr. W. E. STEARNS, 
556 Rookery Bldg., Chicago, IL 318 Odd Fel. Bldg., St. Louis, Mo. 





NO MACHINE SHOP CAN AFFORD TO BE WITHOUT 


NICHOLSON’S EXPANDING MANDRELS. 


Write for latest Circular. . H. NICHOLSON & CO., Wilkes-Barre, Pa. 














C. H. DE LAMATER & CcO., BLAKE DAMPER REGULATOR. 
rs 
FOOT WEST 13TH STREET, N. Y., Ss 
Offer remaining tools at the following prices: 3 3 . 
1 De Lamater Horizontal Boring Mill, 62” Ese 
swing. 18’ bed, and with three boring bars, $700. <ac 
: No. 2 Silsby Rotary Pump. — - - 20. Pulls 250 Ibs on eo 
25- ton Traveling Crane, 20’,944" span, - 1,200, | damper on 1-2 Ib. az 
25-ton Traveling Crane, 40’ span, - 900, | steam variation. = 2 
1 18-ton Traveling Crane, 40’ span, - - 700. 
Lot steel tools for Lathes and Planers. Your Guaranteed reliable and accurate within one pound varia 
choice at 10 cents per Ib., or the lot at less tion. Has differential motion. No Diaphragm. Nickel Plated. 
rice. Prices right. JOHN H. BLAKE, 136 Liberty St., New York. 
1 36’ Dimpfel Blower, - - - - 20. 
1 45’’ Dimpfel Blower, : - - - - 25. 
1 No. 6 Sturtevant Blower, - - - 30 
1 700-Ib. Binary Ice Machine, with boiler, pipes, ete. “ 
2700-lb. Binary Ice Machines, to run with belt. 
Lot eg: pal Wheels, from 22’ to 8 8” diameter. ENGRAVER on WOOD : 
at half price. 5S N° ote TT YO) a 
An assortment of Steam Pumps at very low price. ‘AN See ae NEW YORK 








How to get the best results with ‘*R. MUSHET’S SPECIAL 
STEEL."’ Greatly increase your speeds and feeds then compare 
the work you turn off with that done by any other known Steel. 
This will make the first cost of “ Mushet’s” look insignificant. 


B. M. JONES & CO., 


Sole Representatives in the United States. 
11 & 13 Oliver St., BOSTON, MASS, 
143 Liberty St.. NEW YORK. 


R. MUSHET $ 


“oretinte | Mt 


ge | ANIC 


m L:COUNT'S LIGHT STEEL DOG. 


EDUCED PRICES 






R 





No. INCH. PRICB. No. INCH. PRICE. 
1 . 3% $ .35 8 1.10 
2 -%& B85 Small Set of 8—5.50 
Biss. Wiceccs cow ee 1.40 
4 y ees .60 10 3 ten ae 
5.. 1% AY {>] 2 oe ws 1.70 
6 1% oe D5 4 1.90 
vi 134..... 1.00 Fuil Set of 12 12.00 


rc WwW. LeCOUNT, South Norwalk, Conn, 


The se goods are for sale by CH an CHURCHILL & CO., L’t’d, 21 
Cross St., London, England. 


Lato, Favzeovsn & Nonron Co. 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this class of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind- 
stone trough and much more effeetive. Send for 
circular. 


LELAND, FAULCONER & NORTON CO,” 


DETROIT, MICH. 


Fitchburg Machine Works, 


Manufacturers of 


Mietal-working Mlachinery, 


OFFICE AND WORKS: 
13 to 21 Main Street, 
FITCHBURC, MASS. 


SEND FOR CATALOGUE E. 








96 to 106 Bates Street, 











Nos. 





QOS 
TET PTT TPT T errr If you buy a KEY-WAY CUTTER 






















2 ‘3! Iemasont ome anv 3 without a KEY-MAKING ATTACHMENT 
- ie You will mak , Light 
E | ty ! aa | | { il | | l in Lili l i i | ! ir G calanaiko that will C THE MORTO ning 
cost you Key-Way Cutter is the only ma 
money chine on the market 


MACHINISTS’ SCALES, 
PATENT END GRADUATION 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. 


that will cut a Key 
Way and make a Key 
toatit. Mr. Geo. New- 
comb, Salem, Mass., says as fol- 
lows: “The Key-maker is a 
wonderful attachment, making 
keys faster than a man can cut 

off the steel for it. The Key 
| way Cutter does a piece of 
> | work in fifteen minutes 
which requires my man 
seven hours to accomplish 
by hand.” We build machines with stroke varying from six 
inches to in feet, and cutting from the smallest Key ways to 
six inches wide. MOQRTON MFG. CO., Muskegon, Mich. 

Formerly of RoMEO, Micu. ~ 


C.H. BAUSH & SONS, 
HOLYOKE, MASS. 


MANUFACTURERS OF 


POST, SUSPENDED 


AND 


WALL RADIAL DRILLS 


FROM THE SMALLEST TO THE LARGEST. 


Y. 





"tiny 





Upright, Cushioned 


HELVE HAMMER 


Run by Belt. 
Manufactured by 


ENKINS & LINGLE, 


Bellefonte, Pa. 





GENTLEMEN 


Makers of even the best machinery 
seem to think that the Countershaft they 
furnish with their tools is 0 mly something 
they have to throw into the bargain when 
they make a sale, and of nointerest tothem 
how much trouble and cost the poorly con- 
structed thing is to the purchaser. This 
forced us to make our own, with a new 
friction, both pulleys loose and self oiling 
throughout, and of an entirely new design. 
If you will order one and find it as we guar- 
antee please insist upon having one with 
every new tool you buy 

Yours truly, 
STATES MACHINE Co., 
NEWARK, N. J. 


The SUPER IORITY of this 


Hammer is due to the excellence of design as regards 


EFFICIENCY, Simplicity, and ae 
L.& R. WISTER & CO., 


257 South Fourth Street, PHILADELPHIA, 
Pennsylvania, U.S. A. 


FLEXIBLE METALLIC FILLET 


For PATTERN MAKERs. 8 Sizes, 
H. WHITE, 44 N. 4th Street, Phila., Pa 
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BUFFALO FORGE CO., BOTrarc. IN. Y. 
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THE “DODGE INDEPENDENCE” 


WOOD SPLIT PULLEY 


LEADS ALL OTHERS. 
Combines LIGHTNESS with GREAT STRENGTH, 
CHEAPNESS and GREATEST EFFICIENCY, 

- | Can be put on without 
disturbing the shaft and 
with the bushings will fit 
various sizes of shafts 6’ to 
60'’ diameter in stock. 


COOKE & CO0., 
| MACHINERY & SUPPLIES. 


SEND FOR CATALOGUE. 


ORCESTER MACHINE SCREW CO. 






Barames rers ot Set, C ap & 
Machine Screws, Studs, ete. 





THE BRITISH & EUROPEAN PATENT AGENCY, 


F. W. BARKER, Manager, (Registered English Patent 
Agent, According to Act of Parliament,) 
252 Broadway, New York. 
Monument Chambers, King William St., London, E. C., England. 


American and European Patents obtained at equitable 
rates ecial Facilities for Sale of Foreign Patents through 
our London House 4 good invention is worth as much in 
Great Britain as in the U.S. Competent draftsmen em 
ployed on premises, We refer to wellknown men in the 
machine trades for whom we have done business, 





163 & 165 Washington St., New York. 
HEADQUARTERS FOR 


Edison Hangers, Williams Leather Belting, &c, 
Mention AMERICAN MACHINIST. 


Epitome of the World’s Patent Laws and Statistics 
Sent Free on Application. 








Patent Universal Trimmer, 


Over 2800 in use, 


ORIGINAL ‘MPROVED 

Saves Time, waves Money, 
Three Sizes, Four Styles, from 
New Patterns. No /'attern Koon 
Complete without Them, Seecu 
of Trimmer in our advt. in next 


The FOX 








WORTHINGTON 
STEAM PUMPS 


lat? week’s issue, Send for . atalogue 
A } a" y Beware of Imitations, we 
INE ii om fll prosecute all In- 
A ““farcos |) SEND FOR NEW EDITION OF 
{ 
AABN) THE FOX MACHINE C0, GENERAL CATALOGUE 


$25 N, Front Street, Grand Rapids, Mien, 





HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 
he & fn gy pages, 80 : vant slog pt heed r a ee 


culars, the whole ¢ ering VE ry — h of Science applied 
reyes Arts, sent free ar sts na aes anv 


Henry R WokRTHINGTON 
SS LIBERTY STREET 
NEW YoRK 





any one 














part of the world ct tigen BY sna ab his addre ne 
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Established in 1874. 


CLEVELAND TWIST DRILL CO. 


100 & 102 Reade Street, New York. 
85 Queen Victoria St., London, Eng. 


Corner Lake & Kirtland Sts., Cleveland, 0. 





4 FOR TAPS, DIES, PUNCHES, CHISELS 
STEEL? DRILLS, LATHE TOOLS, &e. 


ESTABLISHED 1859. 


HOWE, BROWN & CO., L’T’D., PITTSBURGH, PA. 


93 JOHN ST., NEW YORK. 127 OLIVER 8ST., BOSTON. 228 LAKE ST., CHICACO. 





ADAMS 


Automatic Bolt-Threading & Nut Tapping Machine. 


Made in all Sizes to Cut from 1-4” to 6”. 






‘ The simplest and most durable machine in existence. The g =26* 

threading head is made entirely of steel. No links, levers, 
m springs, c: aps, cases, blocks or die rings in or about the head, 
, Separate Heads and Dies Furniched. 
circular and price list to 


Capitol Mfg. Co., 125 to 137 Rees St., Chicago Tll., U.S. A., 
1a oem a Lids: nte for Great Rritaln, CHARLES £0, England.” 


Write for descriptive 





, England. 





GRAHAM TWIST DRILL CO., Detroit, Mich., U. S. A. 
Sole Manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS & CHUCKS. 





Endorsed by Practical Mechanics Everywhere. Send for Catalogue and Prices, 











Castings for High eat = al 
CYLINDER 4 in. x 4% in. 
T. Shriver & Co. Iron and Brass Founders, 
333 E. 56th St., N. Y. City. 


Sets of Castings for Engine illustrated above, with Cast 
steel Shaft, Connecting Kod and Rock Shaft and Brass Bear 
ings, boxed and shipped on receipt of $29.00. Three sheets 
blue prints of wouliing drawings, extra. 


Bussell’s Patent Interchangeable Lathe Tool 


Easily Adjusted, 





Time Saving. 














No Bolts or Serews, 
For full information, address 


- REESE £ CO., Sole Masufra. ° 
182 FoLrom STREE W YORK, 


ADJUSTABLE 


POWER 
PRESSES 


NEW IMPROVEMENTS, 
Unsurpassed for General Useof 
Tin, Brass & Sheet Iron Workers, 
WORKMANSHIP GUARANTEED, 

WELL DESIGNED. 


Deposited in the v. §. $845,000.00. 


Policies issued giving full protection to Em.- 
ployers against, loss by Claims from Employes on 
account of Accident. Rates Proportioned to Risks 
of Occupation. One Premium the only Payment 
during year. No Contingent or other Liability on 
part of Employer. 

CHIEF OFFICE IN THE UNITED STATES? 


71 KILBY ST., BOSTON, MASS. 
ENDICOTT & MACOMBER, 
Managers and Attorneys. 


Boston : Samuel Appleton, 28 Central St. 
NEW Soo al Edmund Dwight, Jr., Gene ral Agent, 











51 Cedar 


Stre 
MIDDLE ‘ter ARTMENT : Tattnall Paulding, Resident Adviser 
John G. Hooven, Manager; John M. Ash, Jr., General 
Agent, 416 to 420 Walnut Street, Philadelphia. 
CHICAGO : Geo. A. Gilbert, 226 and 228 La Salle St. 
Sr. Louis: F. D. Hirschbe rg Bro., 120 N. Third St. 


ype IN ALL THE PRINCIPAL CITIES, 


MATERIALS OF THE BEST. 
Special Prices. Send for Circulars, j 


Springfield Mach.Too! Co. 
SPRINGFIELD, OHIO, “= 








Middietown, Conn. 
MANUFACTURERS OF 


~ Presses and Dies, Drop Hammers, 


SHEET METAL TOOLS. 


WRITE FOR PRICES. 


E, W. BLISS COMPANY, L't'd 


BROOKLYN, N. Y. 
Manufacturers of 


, Ren AND TWO-SPINDLE MILLING MACHINES. 
HORIZONTAL BORING MILLS. 











TOOLS 
-—FOR~— ‘ 
Working Sheet Metals || im 
Vertical Milling Machine | Oe 
Drop Presses Forging Presses, Drawing || 
Presses, Lever Presses mbossing Presses, 
&e., &e. 


Dies of all kinds, Squaring, Trimming and 
Slitting Shears, for Rolling Mill and other 
Work, Tinners’ and Canmakers’ Tools. 


For Boiler Makers, ores and Ship Balidere, 2s muc.nsia cmenecnt forestng, os ofr 
Arch’!| Iron Works, &c. work ip our shop that formerly required four planers 














THE BUFFALO!STEAM PUMP CO. 


BUFFALO, N.Y. : 





E MANUFACTURERS OF 


» STEAM PUMPS 


FOR XI] ISU TIES). 












wWxe X12 


THE CANTON STEAM PUMP CoO., 


Manufacturers of 


‘STEAM PUMPS for EVERY PURPOSE, 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First Cass. 
Discounts and Terms on Application. 


Cc —— 
OHIO 





2/4 X eX 2's 





SNOW STEAM 


PUMP WORKS, 


BUFFALO, N. Y. 





STEAM PUMPS, POWER PUMPS, &c., FOR ALL SERVICES. 








Duplex Mine Pump. 


JEANESVILLE IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA. 
BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS, 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 


Mine Pumps, Sinking Pumps, Pressure 
Pumps, Vacuum Pumps, Artesian Well Pumps, 
Power Pumps. Etc. Ete. 





Maslin’s Patent Steam Pump. 


Cheapest and Best Automatic Steam Vac- 
uum Pump. Handles DIRTY and GRIT- 
TY LIQUIDS without Oil or Care. Sim- 
plest, and most durable Pump made, as par- 
tial removal of two bolts makes every valve 
readily accessible. Pumping Plants for Con 

tractors, Irrigation, Water Works, Rail- 

roads, Mining and General Hydraulic Pur- <3 

poses. Send for Circulars. JoHN MASLIN & & ; 
Son, Sole Mfrs., 165-167 1st St., Jersey City, N.J. % 








\ COMPLETE STEAM Pump © 
10 SIZES ROMS 7 T0575 
WATER SUPPLY TANKS. 


Walzer 


| -OOLe Maxers . 


V IRE PUMPS ¢ ere. 
WRITE FOR y 
\etanees AND 
F ’ ) SCRIPTIVE 


[NCINNATIO. 1, 











oixe 
30-INCH 


25-INCH AND 
SWING 


THRE TEMUUKING 


CINCINNATI, OHIO, 
USA - 


LAL HES 








they can be turned and filed. 





ENERGY MFG. CO., 


MANUFACTURERS OF 
Qu ICK LIFTING ANY LOWERING ROPE HOISTING MACHINES. 
Adjustable Clamping Blocks, Drill Guides, Elevators, Etc. 


PATENT CENTER GRINDER 


Will grind Lathe Centers true if sprung or broken, quicker than 
SEND FOR CATALOGUE. 


11158. 15th 8t., 
PHILADELPHIA. 





Guaranteed to do 
accurate work. 





EUREKA TEMPERED COPPER CO. 


NORTH EAST, PA. 


MANUFACTURERS OF 


WILSON’S EUREKA BABBITT. 


THE easy. —y th FRICTION METAL EVER 
OFFERED TO THE TRADE. 
Satisfac on Guaranteed in Every Case. 





FRICTION CLUTCH PULLEYS 
and CUT-OFF COUPLINGS. 


THE WooDcocK CLUTCH 


Simplest and bestin the world. Address 


ALLENTOWN FOUNDRY & MACHINE CO., 
ALLENTOWN, PA. 












GLEASON’S 


LOOSE PULLEY OILER. 


Of the large number 
in use not one has ever 
failed to give perfect 
satisfaction. 

E. & F. GLEASON, 
Also, Mfrs. Wood-work- 
ing Machinery. 
2210 BODINE STREET, 
Philadelphia, Pa. 











SWEET’S 
Measuring Machine. 


The only micrometer 
that will not lose its 
accuracy by wear. 


Satisfaction Guaranteed. 
SYRACUSE 
TWIST DRILL CO., 
Syracuse, N. Y. 





ADRIANCE 
SLITTER 


jade ow MACHINERY, 


FORSHEET-METAL, WIRE PAPER & LEATHER. 
PLYMOUTH & JAY, S'S. BROOKLYN.NY. 








PEFETLY ro Sz 








Che most irregular speed made perfectly uniform and 

ular. A change of over 30 per cent. can be obtained, while 
machine is in motion. Essential in all factories and mills 
and for eving dynamos. Makes power from water wheels. 
pan od a epeed eng nginesand electric motorsabsolutely regular and 


a ~~ ™ for information to 


T. M. FOOTE REGULATOR CO 


vffloo: Exchange Building, Boston, Mass. Works at Ashland. 
Wostern Agents: CHANDLER & LITTLEFIELD, Marine Bldg, Chicago, IIL 





Root’s Forse Blast Rotary Blower. 


FOR 
FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 





SLOW SPEED, POSITIVE BLAST, 
PERFECTLY BALANCED. 
Best Mechanical Construction. 
P. H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 

CC 7 INSEND). Ge (y 163 & 165 
SS, TOWNSEND Gen, Nat, 2 yy 268 165 
COOKE &C0,, Selling Acts.) ~NEW YoRK. 
In Writing Please Mention This Paper. 
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Absolute Safety from Destructive Explosion—Highest Attainable Economy of 
Fuel—Rapid Generation of Dry or Superheated Steam —Durability—Low ( ‘ost of Main 
tenan: e— base of Trans; vortation and Gene ral kfficiency are among the advantages 
possessed by the ** Wharton-Harrison " form of boi.er. 

Send for Descriptive Pamphlet— Drawings, Spe cifications, and Estimates 
furnished for any amount of power from 4 H.P. up. 

“tate requirements and consider our proposition. 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, PENNA. 
CHICAGO, ILL. 

187 La Salle Street. 


promptly 


ATLANTA, GA. 
9 No. Pryor Street. 


NEW YORK, N. Y. 
41 Dey Street. 


THELOWEBOMLER 


WITH ALL IMPROVEMENTS. 













FURNISHED BY 


THE POND 


DETARATOR. 


The Pond Separator is 
guaranteed to relieve the 
steam of all entrained 
water, and return this 
water to the Boiler, thus 
€ one a large saving ip 
fuel. 





THE BEST TWENTY YEARS’ RECORD 
IN EVERY RESPECT OF 
ANY BOILER. 


Send for Descrivtion and Information on Boilers, 
THE BRIDGEPORT BOILER WORKS, 
BRIDCEPORT CONN. 

WHAT DO YOU WISH TO BUY? 


We will furnish, without cust, Cata ogues and Price-Lists of 


Send for Circular. 





Fond Engineering Co, 








all the leading houses in the U.S. who deal in the article you Ang soeene® 
want. r . 9 
OsGcooD & ww IL LE y Cc O., Dallas, 4 Seattle. 


PoTTER BUILDING, NEW YorRK CITY. 


THOS. H. DALLETT & CO., 


York Street & Sedgley Ave., 
wh te 








Manufacturers of 


Portable Drills, Hand 
Drills, Boiler Shell Drills, 
Light Drill Presses. 
ELECTRIC MOTORS, 

Specially adapted for driv- 
ing Machine Tools, Cranes, 
Elevators, Pumps, Pressesaud 
other Machinery. 


ELECTRIC GENERA- 
TORS, 


. For_ installation of Com- 
plete Power Plants. 


Sap © SHEARING MACHINERY 
“Ba ERY [AKERS ROLLS. >! 
Y TY Manuractt Rs Cc 











The HOPPES Live-Steam Feed-Water Purifier, 


Guaranteed to Prevent Seale in Boilers. 
Using any kind of water. Hard Sheet Steel Troughs, 
Easily Cleaned. 


HOPPES MANUFACTURING Co., 


ANESVILIE 




















Wosbeott Ghul Go, me i han Bape Foun ui tl we 








Manufacturers of all kinds of Under Westcott’s Patent. 
LATH ES Capacity Little Giant “Improved Double Gr rip. 
s No. | Diameter. Holding Drills. 
—AND— 4 i | 214 inch. | Oto is inch. 
Oto § 
DRILL |} at Stn 
My | 4 0 to 1lin.,extra 
| strong. 
6 a6 0 to 144 inch. 
& ‘ 6% Oto? “ 


SEND ad ILLUSTRATED CATALOGUE. 


BOILER HEAD FLANGING MACHINE | “THE HORTON LATHE CHUCK” 


More than $00 Sizes and Styles. 


Comprising 










) Universal Chucks, 

- Independent 

) es Chucks, 
Combination Chucks, 


js Of Every Description. 
Send for 52 page Illustrated Catalogue. 


The E. HORTON & SON CO. 


Windsor Locks, Conn., U.S. A. 


=O 





Rapid Pv Perfect Heads, with or without Dies. 
No Hole in Plate. Construction Simple. 


Price Reasonable. 
CHAS. CHURCHILL & CO., Ltd., 


JACOB CLARK, Mfr., Philadelphia, Pa, 21 Cross Street, Finsbury, London, Eng. 
® PATENT GEARED SCROLL CHUCK: 


NEXCELLED FOR QUALITY AND AS LOW /N PRICE 
AS ANY GEARED CYVUCKS 1N THE MARKET 
Made in NINE SIZES fram @ INCH | 019 INCH, USIVE. 


SSEND FOR VEW 1AM 
Wane sian CATAW SUE *2¢ CUSHIMAN CHUCK cp 


LD BY ALLDEAI.ER lan Be ee Oy = a Oe Sa Or NANA 


F H lJ ( KS INDEPENDENT CHUCKS. 


(See Am. MAcHINIST, Noy. 5, 1887.) 
Send for new Catalogue. 


Before buying Chucks of this ec la iss, write us for 
particulars of our latest improvements. Different 
THE HOGGSON & PEITTIS MFG. CO., 
Est. 1849. NEW HAVEN, CT. 














from other makes, and we claim several points of 
superiority whic h we submit to the judgment of 
mechanics. 


THE D0. E. WHITON MACHINE CO. , 


No. 6 OAK ST., NEW LONDON, CONN. 
S. A. SMITH, 23 S, Canal St., Chicago, Wesurn Art 


ALUMINUM 
$1.50 








Ross Anti-Friction Batt Bearine Couar. 


Anew Patent Application of 
Ball Bearing, patented Dec. 2, 
1890, to Drill Presses. Lathe and 
all end thrust of Horizontal 
shaits in Machinery. 95 per 
cent. of the friction overcome 
by this device. Full satisfac- 
tion guaranteed 


JOSIAH ROSS, 
1448 to 




















Send for Catalogue D. SPRINGFIELD, OHIO. 
CYLINDER SICHT 


PATENT OILERS, °‘reeo curs. 


Government Regulation 
j\POP SAFETY VALVES, | 


For Stationary, Marine and Locomotive Boilers. 


J. E. LONERGAN & 60., °"*°*-iNisters, “”° & 


FINISHERS, 
211 Race Street, Philadelphia, Pa. 
1888 CATALOCUE FREE ON APPLICATION. 


WM. BERKEFELD’S FOSSIL MEAL COMPOSITION. 


The Only Genuine Fossil Meal. “{rade-many 








The best non-conducting material known for ; 
Steam Pipes and Boilers. Can be easily 
removed and repeatedly reapplied. 

ITS PLASTIC NATURE INSURES AN ABSO- 
LUTELY TIGHT JOINT. 

j Requires less thickness than any other 

/ covering, and is therefore the CHEAPEST. 

FOSSIL MEAL CO., 2 Cedar Street, N. Y, 
A. GIESE, Proprietor. 


SPECIAL MILLING CUTTERS, REAMERS, DIES, TAPS, 


GEARS TO. ORDER. 


GEAR CUTTING TO ORDER up to 60 inch Diameter. 














Adjustable Bladed Reamers. 
R. D. NUTTALL COMPANY, 


De algunas oe cian cure ors of Spe- 
cial Machinery and Tools. 


THE NATIONAL 


Feed-Water 


HEATER, & 


A brass coil Heater de- 
livering water to the boil 
er at 210° Fahrenheit. 
400,000 Horse power 

sold. Prices Low. 
Satisfaction universal. 


THE NATIONAL PIPE BENDING CO., 








JOSEPH DIXON CRUCIBLE CU. 
Jersey City, N. J. 








Pencils, Graphite Car Grease, Graphite Perfect Lubri- 
cator, Belt Dressing, Crucibles, Plumbago Facing, 
Smoke-Stack Paint, etc. 

Send for Illustrated Catalogue containing more information 















1459 
; — ; PER POUND. = 
ses! H The Pittshurgh Reduction Co. 
96 FIFTH AVENUE, 
PITTSBURGH, PA. 
[ KEUFFEL & ESSER CO.. NEW YORK Offer Aluminum, guarantee ‘ to be equal in 


purity to the best in the market, 
per pound, in ingots. Aluminum sheet, 
wire and castings at lowest market prices. 
Correspondence solicited. 

ALUMINUM POLISH, very efficacious 
and non-poisonous, suitable for household 
use as well as for manufacturing purposes, 
ALUMINUM SOLDER. 


dachia BLUE PRINT PAPER. at $1.50 


Pachias 18 THE CHEAPEST, NO WASTE. NO FAILURES 
| dachia MAKES THE BEST AND MOST PERMANENT PRINTS 

Fe AQ KEEPS LONGEST AND CIVES THE MOST PERMANENT PRINTS, 

& AQ WHEN WASHED AND DRIED 1S STRONGER THAN IT WAS BEFORE 
IMITATIONS are plentiful The prin 


cipal advantage claimed for the imitations a the low price 


Samples, Price Lists and information cheerfully furnished. Photo Printing for the Trade 





| We cinim that Miefids ie the cheapest, for the reasons stated above 












3 FOR 
(a PATTERN 
MAKERS. 


4 ROYLE MACHINE 
WORKS, 


PATERSON, N. J. 
TRUMP CHUCER. 


The Cheapest and Best. 

bt B——— _—, ——4 WILL HOLD 

ACCURATELY, STRAIGHT or TAPER 

Write for Prices to Shank Drills. 

TRUMP BROS. MACHINE CO., MFRS, 
Wilmington, Delaware, U.S. A. 

For Sale by CHAS.CHURCHILL & CO.,, Ltd. 


21 Cross Street, Finsbury, London, England. 


Almond Drill Chuck 


P Sold at all Machinists’ 
mea) Supply Stores. 


T. R. ALMOND, 
83 & 85 Washington St. 
BROOKLYN, N. Y. 










| 








Made in 8 Sizes, v 


: No, 1. Holds 0 to My” 


0to4 


, i 
“ 3. “ 0 to gg 





AYDRAULIC MACHINERY, 


PUNCHES, 
FITTINGS, 


PRESSES, PUMPS, 
JACKS, VALVES, 
PACKINGS, ACCUMULATORS. 


Watson & Stillman, Mfrs. 


204, 206, 20S and 210 E. 43d ST., 








concerning Graphite and its uses than is in print elsewhere 
in any language. 


82 River Street, NEW HAVEN, CONN. 











NEW YORK. 


Claw Jack. 


2 Plunger Belt Pump, 
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HILL, CLARKE & CO. 


156 Oliver Street, 


Boston, 

Engine Lathes, 
Metal Planers, | 

Upright Drills, 


Shapers. 


Mass. 


Pattern Makers’ 
Lathes, 

| Pattern Makers’ 
Saw Tables, 





Milling 
Machines, 
Screw Machines, 
Gear Cutting 


Machines, 





Boring Mills, Flather 20 Inch Engine Lathe. 


Chucking Lathes, 





| 

| Jig Saws, 
Buzz Planers, 

Steam Hammers 

| Helve Hammers, 

| Bolt Cutters. 

Bolt Headers, 


Nut Tappers. 


Machinery and Machine Supplies, 


FOR MACHINE, PATTERN AND BLACKSMITH SHOPS. 





CINCINNATI, 
e OHI0, 0.8.4. 


J-A.FAY&C 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 
Embraces nearly 400 Machines for 
PLANING & MATCHING 


Gurtactng, , awiding Tenoning, Mor- 
» Boring, and haping, ete, 


Varlety and Universal 


WOOD WORKERS. 


Band, Scroll and ( ( Circular Saws, Re 
sawing’ Machines, Spoke and d Wheel 





== SOUTH BEND : 


FOR 
Substantial, Well Made, 
Low Priced, Patented, 


10 Inch Drills, 


With latest improvements, Lever, 


Combination or Wheel Feed, ad 
adress 


Sibley & Ware, 


INDIANA. 





= Machinery, Shafting, Pulleys, ete. 
= Allofthe highest standard of excel- 


lence. 
W. H. DOANE, Pres, D. L. LYON, Sec’ y, 


STEVENS PATENT 
WING FIRM JOINT CALIPERS 


With Wing and Set Screw. 


SIDE. No. 56 D. 
Price one Sent by mall, postpaid. 
8 inch, ae 14 inch, $1. 7 18 inch, #2. 10 
10 : 10| 16 bee 1.75 | 20 2.50 
»: ied te All highly polished, 
Ideal and Leader Spring Calipers and 
Dividers, Depth Gauges, and Fine Ma- 
chinists’ Tools 
Ca Illustrated Catalogue free to all. 
J. STEVENS ARMS & TOOL CO., 
P.O. Box 281, Chicopee Falls, Mass. 


: fin 6 Standard Testing Machines, 
Tat 4 Hydraulic Machin- 
: ery a Specialty. 

TINIUS OLSEN & CO., 


MFRS., 
12th & Buttonwood Sts., 
PHILADELPHIA, PA. 













\ wi 











IMPROVED 


E CUTTERS. 


No. 1 cuts wire rods 
without leaving burr from 
14 in. to smallest size. 
Price, $5.00 net each. 

No. 2 cuts sizes from & 
in. to smallest size. Price, 
$10.00 net each. Send $1.00 
for 550 page illustrated 
catalogue of fine tools 
and supplies. No charge 
made when $10.00 wort 
of goods are ordered. 


FRASSE & CO., 


92 Park Row, New York. 





AMERICAN GAS FURNACE CO., 


DESIGNERS AND MANUFACTURERS 


GAS BLAST FURNACES. 


Send for Catalogue. Estimates made for any mechanical opera- 
tion requiring high, ewen and controllable temper- 
ature. 


No. 80 Nassau Street, New York. 


R, KING WF’G COMPANY, 











A. 


ERIE, 11th and 12th Streets, JERSEY CITY, N. J. 
ucar CASTINGS is. 
LICHT BRASS. 


Mrrs. or BOILER MAKERS’ TOOLS, SCREW PUNCHES, TUBE EXPANDERS, 
PACKER RATCHETS, TUBE CUTTERS, ETC. 


GENERAL MACHINE WORK. ALOU CORRESPONDENCE INVITED. 


HURLBUT’S / Patent Gut- 
" tate and 
















Established 1845, 


BUILD and REPAIR 


YOUR MACHINERY 
BY USING 


I MACHINE TOOLS 


Manufactured by 


LATHE & MORSE TOOLCO.. 


Worcester, Mass., U. 8. A. 


Sizes 2’, 3’’, 4’, 6’’, 6”. 
MADE BY 
Hurlbut & Rogers, 
South Sudbury, Mass, 
B,. Chas. Churchill & Co., Ltd, 

Agents, + “how St., London, 
” England. 








SEND FOR CATALOGUE D. 


<— Send for 
= Circular. 








KEY SEATERS 


Portable and Stationary. 
Back-Cutting Attachment 















BELLOWS . 

n : ey-Making Machines. 

‘Bean Micrometer Giant Key-Seater Co, 
EAST SAGINAW, MICH, 

ek Re April 25, 1891. We are very 


much pleased with it, and 
think it the best machine on 
market for es ore and 
Ze effective work. DA & 
3 COWG ILL IRON WORKS, 
Omaha, Neb. 


BEVEL GEARS, 


. Cut Theoretically Correct. 
‘ For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 
Successor to 


BREHMER BROS., 
440 N ,12th St., Philadelphia, Pa. 





Ce Send for CATALOGUE to 


STANDARD TOOL CO., Athol, Mass. 


American Standard Gauge & Tool Works 


WILMINGTON, DEL. 


















Makers of popinmente for 
Pm Standard Me: me 






Flat Bar Gauge. 


JAS, A, TAYLOR & CO. 


a 





Crescent Gauge. 





























IMPROVED IRON PLANERS. 




















: 24 inch, 32 inch, and 36 inch Wide. 
4 DESIGNED FOR EXTRA HEAVY DUTY. 
ENGINE LATHES, IRON PLANERS, RADIAL DRILLS, 
TURRET LATHES, IRON SHAPERS, DRILL PRESSES, 
/ PULLEY LATHES, MILLING MACHINES, BOILER MAKERS’ DRILLS, 
3 CHUCKING LATHES, SCREW MACHINES, POST DRILLS. 
ell THO LODGE & DAVIS MACHINE TOOL C0 
it (Ee ; 
“) 2. | cj WORKS: CINCINNATI, OHIO. 

J mn NEW YORE HOUSE, CHICAGO HOUSE, ST. LOUIS HOUSE, PITTSBURGH HOUSE, 
G4 Cortlandt St. 688% 70S. CanalSt. 823 N. 2dSt. Market & Water Sts. 
re Sole Agent for Great Britain, 

| : a Dts ALFRED HERBERT, 
= => - —— ee eS | Coventry, England. 

+4 ae | ae 
Ne | : 
A \ : = = | 4 
rs == 2 s j 
7 : am Y é iD | = 
: é : | 
a < 2 PO RA “a = SSS SSS 5 7 tt vA 
a ee oy ae i atenonen et a ee v4 
_ ; = > i a eel = . a we 


General Design of Rear View of Iron Planer, showing Improved Device for holding Planer Bolts. 
ee Advertisement on page 20.) 


All Planers reversed from both sides. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. New Bedford, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 





DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





F. E. REED & Co. 
J Worcester, Mass. 





a | {2 7 
ENGINE LATHES from 10 to 30 inches swing. 


Also Hand Lathes, Foot Lathes and Milling Machines. 


FLATHER ENGINE LATHES. 


14, 16, 16, 18, 20, 24 and 28 INCH SWING. 
ANY LENGTH OF BED DESIRED. 


HILL, CLARKE & CoO., 


General Selling Agents, 
156 OLIVER ST., BOSTON, MASS, 


Price $3 ™ BARKER'S 

















IMPROVED 
No sect, gimme CENTER GRINDING 
ce | MACHINE. 


E Manufactured by 
Wm. Barker & Co. 
CINCINNATI, O. 
SEND FOR 
CIRCULAR, 


Guaranteed. Guamtemett 


| 








| (e- IMMEDIATE DELIVERY. 


15” and 18” Crank , SHAPERS. 


20” and 26” Geared 
JNO. STEPTOE & CO., Cincinnati, Ohio. 











PATENT FRICTION SHAPER. 


, '7 INCH STROKE. 


Double racks allow- 
ing shaft 24% to pass 
through base. Adjust- 
able table for taper 
work, swivel jaw vise, 
feed adjustable while 
running, driven by 
hardened steel worm 
in phosphor 
wheel. 

Weight, 1300 lbs 

Write for Prices. 


1D, Wright & Sons 


69 & 71 CEORCE ST.. BROOKLYN, E. D.,N.Y. 


ACHINE a | 
For Reducing and Pointing Wire, 
|| ESPECIALLY ADAPTED TO POINTING WIRE 


RODS AND WIRE FOR DRAWING. 


| For Machines or Information, address the 
Manufacturer, 


1S. W. GOODYEAR, Waterbury, Ct. 


GENERAL»® EXPERIMENTAL 
MACHINE WORK. pest FAciLities IN CHICAGO. 
NATIONAL MACHINE WORKS, 35 S° CANAL ST CHICAGO ILL. 





bronze 





























Lathes, 
Planers, 
Drills, 
a “  Slotters, 
NEW HAVEN MANUFAC’G CO., 


New Haven, Conn. 


2 BY 24 





















JONES & LAMSON MACHINE CO., 
Springfield, Vt., U. S. A. 


L. W. POND MACHINE CO. 


Manufacturers of and Dealers in - 

























Iron Working Machinery. 


'MPROVED PATENT IRON (am 
PLANERS A 
SPECIALTY. 


152 
Union St., 
WORCESTER, 

MASS. ES 


ae 





Complete Universa! 

Milling Machines. 

Plain Back Geared 

Milling Machines. 
Plain Universal 

Heads. 

All designed to meet 


the requirements of the 
best practice. 


“=, KEMPSMITH 
P Machine Tool Co, 


MILWAUEEE, WIS. 


WORKS, 


MANUFACTURERS 











FOX & TURRET 
LATHES 
A SPECIALTY. 









(28 TWH) ¥ qusyey 
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London, England. 
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CHAS. CHURCHILL & CO., L’t’d, Agents 


THE CINCINNATI MILLING MACHINE CO., 





PATTERN! 


Oo. 





SECOND & PLUM STs., CINCINNATI, 







Shaping Machines, 
Drilling Mach 
Bolt Cutting Mach 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


ines, 


ines. 


CHAS. CHURCHILL & C0., Ltd, Agents, 
21 Cross St., Finsbury, London, England, 










PRENTICE BROS 


Manufacturers of 


Lathes & Upright Drills. 


Lathes from 10 in. to 
fs for Largest Va. 
riety of Drills manufac 
tured in the world. 
Worcester, Mass. 













METAL 


PLANERS &SHAPERS 
A SPECIALTY. 


Send for Descriptive Circulars 
» 











and Price Lists t 


The Smith-Silk Machine Too! Co, 
KENTON, = 


a 


> 





D. SAUNDERS’ SONS 


MANUFACTURERS OF THE ORIGINAL 


TRADE 1. , * * MARK, 


PIPE CUTTING & THREADING MACHINE. 






il 
Beware of Imitations. 
None genuine without our ip 
Trade-Mark and Name 
Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use a specialty. 
SEND FOR CIRCULAR. 
21 Atherton St., YONKERS, N. Y. 










p P. BLAISDELL &CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 











FOOT POWER LATHES 


mental work. 
For Gunsmiths 


and Tool Makers. For General 


Machine Shop Work. 


High grade tools; elegant in design, superior in 
construction, The best foot power lathes made, 
and quality considered the cheapest. Send for 
catalogue and prices, 


W. F. & JNO. BARNES CO. 


1995 nuby Street, ROCKFORD, ILL, 


DEFIANCE MACHINE WORKS, 
DEFIANCE, OHIO, U. S. A. 
BUILDERS OF 
. PATENT 
A HUB, 
SPOKE, 
WHEEL 
BENDING, 
CARRIAGE, 
WAGON 
& HOOP 
MACHINERY. 


Catalogue Free, 








i 
Patent Automatic Hub Lathe. 
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H. B. BROW 


EAST HAMPTON, CT. 










es 


D, 
LAKE VILLAGE, N. H. 





BORING AND TURNING MILLS, 


4, 5 and 6 Ft. SWING. 





bile 


are an important fitting in any 
steam plant, and_ especially 
those valves which automatic- 
ally control steam, air or water. 
If you would know more about 
them, address 

MASON REGULATOR CoO. 


BOSTON, MASS. 
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WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES, 


High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, me for transmission of 
power. Improved Self-A roe! Injector of 1876. 
Self-Acting Injector of 1887. ixed=-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL OONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


THE LONG & ALLSTATTER Gf, 


HAMILTON, OHIO. 


Double, Single, Angle-Bar, Gang, Horizontal, Twin, Boiler, 
Spacing, Gate, Multiple Belt and Steam- Driven 


PUNCHES & SHEARS, 
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Bar Iron Shear 


THE OPEN SIDE IRON PLANERS. 


GUARANTEED 
Equal to any Planer of the ordinary style in the performance of standard size work and in 
EFFICIENCY, CAPACITY, AND ADAPTABILITY TO EXCEL 
ANY OTHER METAL PLANING TOOL, 
Sizes 30” to 120” by any length. Write for prices and detailed information. 


DETRICK & HARVEY MACHINE CO., Manufacturers, BALTIMORE, MD. 
THE NATIONAL MACHINERY CO.., 


TIFFIN, OHIO. 
CATALOGUE SENT ON APPLICATION. 








Manufacturers of 
12 Sizes of National Bolt Cutters. 
6 Sizes and Styles of Rapid Bolt Cutters. 
5 Sizes and Styles of Bolt Pointers. 
15 Sizes and Styles of Bolt Headers. 

12 Sizes and Styles of Nut Machines. 
14 Sizes and Styles of Tappers. 

8 Sizes and Styles of Washer Machines 

83 Sizes and Styles of Spike Machines. 

2 Sizes of Car Link Machines. 

3 Sizes of Car Pin Machines. 

7 Sizes and Styles of Wire Nail Machines. 
5 Sizes and Styles of Benders. 
Complete outfits for Bolt shops. 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
512. ARCH ST. PHILADELPHIA Pa.U.S.A. 


ORIGINAL MANUFACTURERS OF PHOSPHOR- 
| BRONZE IN THEUNITED STATES AND OWNERS 
OF THE U.S PATENTS. 








77 GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


REG TRADE MARKS 


B2 pe 
g Vowpho rhron ‘ 





Belt Power Air Pump and 
Condenser. 


The CONOVER MFG. CO, 
CONSULTING » 
MECHANICAL ENGINEERS 


LIBERTY STREKT, 


WEW YORK. 
No Air Locks. 15 to 50 per cent. 
fuel saved or equal amount of 
power gained. Runs with same 


economy as engine, 
Adapted toall kinds of En- 
gines. r Ctreular. 


Send for 


Pat. KEY-SEAT orSPLINING GAUGE 
PATENT UNIVERSAL SCREW-CUTTING CENTER 
wriee & co.,TWIST DRILL GAUGE. 
ne Machinists’ Tools. —E. Boston. Mass.—Send for Circular 
RITTENHOUSE PATENT Anv0 STABLE GUIDE AND SPACING TABLE. 
FOR THE USE OF BOILER MAKERS 


Or other Structural Iron Workers. 


Designed for either straight or 
curved work. 


Prices and descriptive circular 
sent upon application. 


C. RITTENHOUSE & SONS, 
NORRISTOWN, PA. 


THETINDISPENGIBLE LATHE DOG, 


DROP FORGED FROMI 
BAR STEEL. 


One Set of 3 does the work of 12 common dogs. 
No. 1,4” to 114’; No. 2, 14” to 244’; No. 8, 1” to 844”. 
87.50 Per Set. 

These DOGS can be attached after the work is cep 
tered in the Lathe. 





STARRETT'S 


FINE TOOLS 


"Y Skilled mechan- 
ye SATA ics prefer them 


LP 






Li ive dealers sell 
them. 
Send for free il- 
lustrated Cata- 
logue. 


® S. STARRETT, Athol, Mass., U.S.A 


Lonvpon AGents: Chas, C ~hurchill & Co., Limited, 
21 Cross St., Finsbury. F. C. 













































BUILDERS OF 


FOR 


RAILROAD SHOPS 
LOCOMOTIVE AND CAR BUILDE 


STEAM FORGES, SHIP YARDS, 


BEMENT, MILES & C0., 


PHILADELPHIA, PA, 


METAL-WORKING MACHINE TOOLS, 


MACHINE SHOPS, ROLLING MILLS, ” 









TT 


ni 


D A FULL 


MACHINE 


FOR 


ers, Ship Bull 
road Shops, 
tive and Ca 


Boller Makers, Bridge Build- 


ers, etc., etc. 


BOILER SHOPS, BRIDGE 
WORKS, ETC. 
WILMINGTON, 
The HILLES & JONES CO. se: 


MANUFACTURERS OF 


PUNCHES AND SHEARS, 


All Fcryry and Sizes, 


LINE OF 


TOOLS 


ders, Rall- 
Locomo- 
r Build- 














WYMAN & GORDON, 


WORCESTER, MASS. 


DROP FORG 









ngs. | 





ACME. MACHIN 
CLEVELAND, 






Manufacturers 


Acme Single & Double Automati 
Cutting from 1-8 in. to 
Also SEPARATE HEA 


FIRST PREMIUM, 


OHIO, 


ACME BOLT & RIVET HEADERS, 


CINCINNATI 


ERY CO. 


of 






PAT. DEC. 5, 1882. 
PAT. DEC. 4, 1883 
AUG. 25, 1885. 


c BOLT CUTTERS. 
6 in. diameter. 
DS and DIES. 

























Sea ranyR on peas 


beg LOWERS » 
ORTAGLE ae 

















The Moore & White Co,, 


16th St. & Lehigh Ave.., 
a PA. 


RS. OF 


The “‘ eae & White ”’ 
Friction Clutches 


Cut-Off Couplings, 


Send for Circulars. 











IMPROVED COUNTERBORE 
with removable Tit. Easily sharpened when dull. 
SEND FOR CIRCULAR AND PRICES TO 


R. M. CLOUGH, 
TOLLAND, CONN. 





The Straight Line Centrifugal Separator 


was NO'T included in the test recently made at 
Cornell University. A claim is made in another 
Journal that separator B showed the greatest 
efficiency due to corrugations of interior surfaces. 
We not having shown our Separator in the above 
mentioned test, it might lead the general public to 
imagine we do not possess the best Separator, which 
we claim we do, and can show greater efficiency 
than any Separator on the market, in a competitive 
test where all Separators are represented. 


I respectfully request interested parties to inves- 
tigate this theory to substantiate this claim. 


JOSEPH DE RYCKE, 


145 Broadway and 86 Liberty St., 
NEW YORK. 











DOUBLE SCREW HOI, 


600 Ibs. to 20 Tons Capacity 
carried in Stock. 


Full line of Cranes usu 
ally in course of erection, 
from the small singic 
track and trolley, to 50 
ton Traveling and Jib 
Cranes 

Radial Drills for Machine 
Shop use. 

Special Radials for 
Bridge Builders, 
Photosand Cuts on 


Application, 


ALFRED BOX & CO. 
Front, Poplar & Canal Sts., 
Philadelphia, Pa. 


LACKAWANNA 
GREASE CUP 


Will Save its Cost in Oil 
alone Several Times 
per Annum. 

SAVES ALSO IN LABOR AND COST 
OF COTTON-WASTE, PREVENTS 
DBIPPING AND SPATTERING. 


A POSITIVE FORCE FEED with t! 
most PERFECT REGULATION ar 
GREATEST (¢ ONVENIENCE in opera 
tion yet attained in any device fort t! 
lubrication of machinery. Vorks 
{equally well in every possible poattic I 


mati —— Lackawanna Lubricating (\., 


41 Coal Exchange, Scranton, Pa. 
OUR 


sew GATALOGUE OF TOOLS 


And Supplies ome free to any address on receipt of Ten 
Cents in Stamps (for postage). 


Chas. A. Strelinger & Co.,"\4?" Detroit, Mich. 











ree DRY STEAM. 


NGINE 
Simpson's Centrifugal 


Separator and Trap. 


For Su »plying C lean and Dry Steam 
to Engines, Dry Houses, etc. 


Place Separator as close to engine 
as possible, the steam taking a spiral 
course between the threads causes 
the water to be thrown by centrifu- 
wal force against the outer walls, 
while the dry steam goes through 
the amall holes to center of pipe. 
Steam can enter at A or B, as con 
venience may require; also used in 
conveying steam long distances, for 
Steam Hammers, Dry Houses, Wa- 
ter Gas Generators, and for ail pur- 
poses where Dry Steam is necessary. 


KEYSTONE ENCINE AND MACHINE WORKS, 








PALMER, CUNNINGHAM & CO., L’d. 


607 Market St., PHILADELPHIA, PA. 





Fifth and Battonwood Streets, Philadelphia, 


Send for 
Catalogues 
Containing useful 
Information about 
Feed Water Heaters 
And Steam Separators 


GOUBERT MFG. CO., 
32 Cortlandt St., NEW YORK. 


TO 





Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St., N. Y. 
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sail TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES, 
See er See 25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Ec onomy 
in Steam Consumption and superior regulation guar- 
> anteed. Self-contained Automatic Cut-off Engines 12 
to 100 H. P. for Driving Dynamo Machines a specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 


mail. address, BUCKEYE ENGINE CO., Salem, Ohio. 
SHLES AGENTS « W L SIMPSON 10 TELEPHONE BUILDING.) N, W. ROBINSON, 154 Washington St., Chicago, Ili 
y 18 CORTLANDT STREET, N. Y. f ROBINSON & CARY COMPANY, St Paul, Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, ani Virginia 








BUCKET GRAVITATING RETURN STEAM 


ALSO PURIFIERS. OF im 


BOILER PURI Sar 


= 


a 
Iti 





“RENEWABLE 
i “PUMP GOVER 























ors, s/s ye i 
SEND 
SCHLEICHER SCHUMM & 60 STATIONARY sig PORTABLE. All Sizes. 
3 -v : 

151 Monroe St,, CHICAGO. 18 Vesey St., N. Y. howe. per horse power 
ttention torun them 
yarticulars free by mail 

GAS & GASOLINE ENGINE CO. Cincinnati, 0. 


TRAPS 

VALVES.. — sl, 

“3, "STEAM PUMPS, *° 
“DUPLEX WATER FILTERS.,, 

Guns sas ALBANY STEAM TRAP CO. ALBANY.N_Y. 
“OTTO” GAS ENGINE WORKS, hed ir ENGINES 
fe arreivn eine sre 
ee eee 
CHANDLER & TAYLOR CO’S 








=e ns 


Are tested under 
INI \12t0 80 H.P.in Stock 


full load be- 
ALSO SUITABLE 


BOILERS 


ment, 
Y on hand for imme- 
E —" ne — ave a7 


CHANDLER & TAYLOR CO. INDIANAPOLIS. ‘IND 


ATKINSON ay GAS ENGINE. 


Four strokes of piston in one revolution of crank-shaft, 
expanding the charge to more than the original volume, 
driving out ali the products of combustion, and giving a 
working stroke at every revolution and in half the time 
seauual by any other engine. Send for Illustrated Circular 


HENRY WARDEN, MANUFACTURER, 
1810 ALLEGHENY AVENUE, § PHILADELPHIA, PA. 


Freight MAQUINER 


Engine Lathe, » in. x6 ft.. Ames Mfg. Co 
x6 ft., Prentice Bros 





Over 36,000 Engines in Use 


Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 














18 = x8 ft., 
14 in.x6 ft.. 
16 in x6-8 ft 
18 in.x8 ft 


Flay al iS “ “ Buh. 
q 3 . 14 in.x6 ft., He nde y, Plain & Taper 
. . “ = eit D. W. Pi ont 4 ed 
Steam and hydraulic, com- 20 un.x8.10 4 ft Standard Pattern 
pletely equipped; or 
iron work only. 


Fitchburg, Plain & Taper 


sg by 24 in.x12-14 ft., 
+ bad 28 in.x12-16 ft. 
a 32 in.x18 ft., ba dd 
Gap Engine Lathe, 24-44 in.xl6ft., Harringtons, Al order 
Fit Lathe, Triple Geared, Face Plate, “ automatic feeds, 
ood order, price low 
Upright 24 tnx fe and Turning Mill, 39 in. yong 
Planer, 24 tn.x Powell Planer Co 


. a 2 - >\y " 30 in. x10 ft, 
THE Lane & BopLey Co., “361m x12 ft, 
“ 4 in. x) ft, Ww alte rs, ed — 
CINCINNATI, O. “ 30 in.x8 ft., Fitchburg “s 
7 48 in. xi ft., Burns & Co 
- 24 in.x6 ft 





Fite aan. 2 new patte mn 
athe & Morse 
Slate Mch c 0., 2d hand 


THE TWISS AUTOMATIC ENCINE 
A STRICTLY FIRST- 
CLASS ENGINE 


Drill, Sensitive, * 






1-3-4 spindles, 
3 spindle, 2nd hand, good order 


DP Ata very Low Price. 20 om. swing. : Prentice Bros 
25-28-32 in. complete, nd bed 
Manufactured by Radial Drill, 3 ft. arm new pattern. 
Sh ane 14 in. stroke, 28 in. feed, Trav. Head, Fitchburg 


e 24-30 in. € ‘rank Motion, new pattern 
24 in. Triple Geared, New Improved mete rn. 
Milling Machines, Universal Improved Patte: 
Lincoln pattern, "a arvin 2d hand 
Brown & ‘Sharpe, wire feed, 2d hand 
Niles Tool Works, 1 7-8 in. hole, with feeds 
and large assortment of tools, good order 
- Brass Lathes, Fox, Monitors, Square arbors, all sizes. 
NE Pipe Machine, cuts 6 = pipe. veers & saeee, 2d hand. 
Profiling Machine, 2 spindles, Lincoln’s make. 
NELSON w. Wiss. Horizontal Boring Machine. modern style, 40 in. swing, 
25 Whitney Ave., aven, Conn. | Nicholson & Waterman’s make, good as new 
nd for Price before Suvheaal ‘lsew Boiler Plate Planer, 15 ft., good order, price low. 
AL so" VERTICAL AND YACHT ENGINES. Large assortment of other Tools. Send for 


Complete List. 
W. C. YOUNG & COL aint | 69 ¢ v.77. McCAaABE 
. C. op hssunsion artlandt St, z, 
Engine Lathes, Hand Lath es, Successor 10 Es P, BULLARD’S 
FOOT POWER LATHES, SLIDE RESTS, ETC. 


NEW YORK. New York Machinery Warerooms 


BoriNG AND TURNING MILLs, Bripceport MAcHiNe TOOL Works, 
LATHES, E.P. Butcaro, Prop’r. 


TurreT MACHINES. BRIDGEPORT, CONN. 


Screw Machine, 
rn “ 























" MANUFACTURERS 8 

a __OF IMPROVED - = Nene 

CORLISS STEAM ENGINES @avige. 
= IN FULL VARIETy~ be J 

ConTRACTS — power 

TAKEN FOR Lomecere Pent ee 


‘Eclipse Corliss Engine. 


NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


AND 


REFRIGERATING 
MACHINERY. © 


Send for Special Circular. 


SOUTHWARK FOUNDRY R MACHINE CO., PHILADELPHIA, PA. 














FRICK COMPANY, Builders 





WAYNESBORO, PA. 











a GENUINE “CORLISS.” 








SOLE MAKERS OF THE 


PORTER-ALLEN AUTOMATIC ENGINE, 


ALSO BUILDERS OF 
Reversing Engines, 


Blowing Engines. 
Centrifugal Pumps, 


Hydraulic Cranes, 


Accumulators, Boilers, ‘tanks, ete. 


THE LEFFEL WATER WHEEL & ENGINE CO. 
saFenninae socom ENGINES 
if? "BOILERS 


8, 12,16 and 20 Horse Power. 
High in Grade. Low in Price, Strictly First- 
class. Indesign and construction SUPERIOR 


to all others. Write for ENGINE PAMPHLET. 
Address us in full as follows: 


THE LEFFEL WATER WHEEL & ENGINE CO. 


Greenmoun* 4ve., SPRINGFIELD, OHIO, U.S.A, 












te NO SKILLED ENGINEER _&1 


THE SHIPMAN AUTOMATIC STEAM ENGINE, 
PETROLEUM, KEROSENE OR NATURAL GAS FUEL. 
1, 2, 4, 6 and 8 horse-power. 


Stationary and Marine. Automatic in Fuel and Water Supply. 


SHIPMAN ENCINE CoO., 


Send for Catalogue. 242 Summer St., Boston, Mass. 


THEJAMES LEFFEL & CO. "rng 
IMPROVED UPRICHT and HORIZONTAL o% 


mcte ae Li 


3 To 26 HORSE POWER. i 
STRONGLY BUILT on BEST Principles 
for SMOOTH and ECONOMICAL WORK. 


Over 4000 in Use. 


Write for free PAMPHLET and state your wants to 


THE JAMES LEFFEL & CO. 
SPRINCFIELD, OH1IOor NEw YorK City. 


SOUTH BROOKLYN STEAM ENGINE WORKS, 


Successors to WILLIAM A. LICHTHALL. VAN BRUNT AND SUMMIT STS. 


BROOKLYN, N. Y. 
New York Office, 69 Wall St. 
BUILDERS OF THE 


Pat. Combined Surface Con 
denser and Feed Water 
Heater. 


Lighthall Surface Condensers with 
Cobb’s Improvements. Light Weight 
Brass Condensers a Specialty. Also 
Feed Water Heaters, Tube Heads, 
Screw Glands, Packings, &o. 


THE BALL & WOOD COMPANY, 


Owners of Ball Patents and Builders of 


IMPROVED AUTOMATIC CUT-OFF ENGINES. 


Under the personal supervision of the inventor, F. H. BALL. 
SIMPLE ENGINES, ELECTRIC LIGHTING PLANTS, 
COMPOUND ENGINES, for ELECTRIC RAILWAY PLANTS, 
TRIPLE EXPANSION ENGINES, MANUFACTURING PLANTS, 









































And all Purposes requiring close regulation and economy. 





Works, Elizabeth, N. J. 


Office, 15 Cortlandt St., N. Y. 
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BROWN & SHARPE MFG, CO,, ; 


PROVIDENCE, R. I. 


CAST IRON STRAIGHT EDGES. 





FOV A EERE Ce 
18 in. x 1 1-2 in. 7 lbs. $7.00. 
24 in. x 1 5-8 in. 10 “ 9.50. 
30 in. x 1 3-4 in. L1G * 12.00. 
36 in. x 1 7-8 in. lo 15.00. 
48 in. x 2in. ao 20.50 
60 in. x 2 1-8 in. SL * 26.50 
73 in. x 2 1-4 in. ao“ 33.00. 
96 in. x 2 1-2 in. Loo * 39.00. 
120 in. x 2 5-16 in. pe 45.00. 





A. SMUTTH, 


=. 
Western Representative, 


23 So. Canal Street, CHICACO, ILLS. 








COPYRIGHT 1883 BY 
THE GORDON & MAXWELL CO. 


T« GORDON STEAM PUMP C0, 


HAMILTON, OHIO. 


BRANCH HOUSES: 
NEW VORK, 98 Liberty Street, 
PHILADELPHIA, 705 Arch Street, 
PITTSBURGH, Lewis Block. 
CHICAGO, Phenix Building. 











: e THE YALE & TOWNE MFG CO. 
>» STAMFORD CONN 
a ~NEW YORK. CHICAGO PHILA.BOSTON 





Remember! THE STRENGTH OF A CHAIN IS ITS WEAKEST LINK. 


You MAY save a few cents by putting in one cheap link, You MAY save a few cents by 
putting on one chap VALVE—BUT, DO YOU? You may also repair this break with 
ANOTHER cheap link or valve, but can you 
NOTHING? Decidedly You CANNOT, Why not get atoncea GENUINE JEN- 
KINS BROS. VALVE, STAMPED WITH TRADE MARK? You accomplish 
nothing by getting an IMITATION Jenkins Bros. Valve—there are over fifty on the market— 
tn fact, you have only SPENT A LITTLE 
AT THE SAME LINK. \JENKINS BROS., New York, Philadelphia, Boston & Chicago. 


ENCINE LATHES, 


14 to 38 IN. SWING. 








Extra Power Feed in Compound Rest in place of Taper 

Write for large cuts with full gan 

EASTERN HOUSE, 64 Cortlandt St., Oty. 

WESTERN HOUSE, 68 & 708. Canal St., Mite ago, ll. 
G2” See Advertisement on Page 16. 


38-inch Standard Engine Lathe. 
Attachment. No charge for extra attachments. 


THE LODGE & DAVIS MACHINE TOOL CO., 


Works: CINCINNATI, OHIO. 


GOULD &EBERHARDT 


NEWARK, N., J., U.S. A. 


BUILDERS OF 


HIGH-CLASS MACHINE TOOLS. 


INCLUDING 


EBERHARDT’S PATENT 
DRILL PRESS AND TAPPING ATTACHMENT. 
STANDARD DRILL PRESS. 
Double Triple Quick “ Stroke” Shapers, 
ENTIRELY AUTOMATIC GEAR CUTTERS. — 


Write for Circulars. 








Drill Press with Automatic Ta: lee At 
tachment and Compound peng 





AFFORD to, even if the valve COSTS YOU 


MORE MONEY and still your chain BREAKS 


THE PRATT & WHITNEY Co, 


HARTFORD, CONN. 
MANUFACTURE 


DROP HAMMERS, 


PUNCHING AND TRIMMING PRESSES, 


—POWER SHEARS. 


= = Die-Sinking Machines, Hand Bolt Heading, Power Screw 
and Bolt Blank Heading Mach nes. 


RETRACTILE JIB CRANES, 
Roll Grooving Machines for Flour Mill Use. 
PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 


WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 


THE BILLINGS AND SPENCER COM PANY, 


HARTFORD,CONN. 
MANUFACTURERS OF BILLINGS ” PATENT 









PURE COPPER GOMMUTATOR BARS 
FOR ELECTRIC MOTORS OR GENERATORS, 


STEEL COMMUTATOR RINGS AND NUTS, 
5 i 8 1 Od | 1 a = 1°) 








Tina q 


srager| CANNING, MARWELL mi 


roma: Maer and Dealers in all kinds of 






: Vertical Mill. 
eepy? ing Machine. 


Meee ree |ecuurs’ TOOLS AND SUPPLIES, 


lronzBrass 
Work. 


RACECAR ERE ee 
Send for 
Tilustrated 
Catalogue. 






The Celebrated ~ 
F.E.REED & 

=} 16-inch Swing é 

Engine Lathe. 








111-113 13 LIBERTY 8T,, NEW YORE. 
We carry the largest t line of Tools and Supplies in the City. 





ENGINE LATHES 
FROM 16 to 48 IN. SWING. 
on application. 
Lowell, Mass., U. S. A. 


GEO. W. FIFIELD, 


Cuts, Photographs and Prices furnished 








Key-Seating Machines 


J. M. ALLEN, Present. 








and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, 
or anything in Machinists’ Tools 
Wa) OF Supplies. 


W. P. DAVIS, 


Wo. B. FRANKLIN, VICE-PRESIDENT. 
F. B. ALLEN, 
J. B. PIERCE, 


SECOND VICE-PRESIDENT. 


SECRETARY & TREASURER, 
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SPUR GEARED 


Rochester, N. Y. 
AND Ava Bp 


DLANERS SPIRAL GEARED. a0 


MANUFACTURED BY 


The G. A. GRAY CO., 


479 Sycamore St., CINCINNATI, 0. 
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20” x 6’ Chucking Lathe. 
NE ye ON 











a7" x 27" x 8! Planer. 
RE R 


MACHINE TOOLS 


Manutacturer 


acHINE © 


ToRRIN NGC) 


ey 





'J.M.CARPENTER = 


PAWTUCKET.R.1I. 
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